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or the pharmaceuticaUy acceptable addition salts thereof, v*erein R is H, lower^^l; 
dialkTlamino-allcyl, lower alkenyl contaimng 3—6 carbon atoms : aryl-Q-U aU^enyi, 
SSaMyrfor example 2-(l-adamantyl)-ethyl-(adamantyl moiety 'jnsubsntuta^ 

S ubSuS^with NH. OH, OCH3, halogen, alkyl); ^l-'^i'^'^^tl^tSoS^^^^ 
arvl-lower alfo-l, the aryl group seleaed from phenyl, tolyl, nitrophenyl ammophenyl, 
SiSpS methox?phenyl, hydroxyphenyl, methylaminophenyl, ethylamino- 
SfiTrMyTamin^henyl; a lower dkyl ester of hydroxTa kyl: a heterocyclic 
S an alkyl group substituted by a heterocyclic ring unsubstituted or subsumted 
S^onTormoS phenyl, hydroxyl or acyl groups), 2.phthahmidoethyM^e phg^^^ 
moiety unsubstituted of substituted in any of the remaining posmons with NH=, OH, 
OChT SSn, alkyl); 2-(2-isoindolinyl)-ethyl-(the phenyl moiety unsubsntuted or 
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(54) l,2,4,5-TETRAHYDRO-3H^-BENZAZEPINES 



(71) We, Wallace & Tiernan Inc., a Corporation organized under the 
laws of the State of Delaware, United States of America, of 91 South Harrison 
Street, City of East Orange, State of New Jersey, United States of America, do 
hereby declare the invention, for which we pray that a Patent may be granted to us, 
5 and the method by which it is to be performed, to be particularly described in and 5 
by the following statement: — 

The invention relates to substituted l,2,4,5-tetrahydro-3H,3-ben2azepines. 

The compounds of this invention are useful as agents for producing analgesia and 
thus relieving pain in animals. They are also useful as antagonists of narcotics such 
10 as morphine. 10 

As used throughout the following description and claims, the term "lower" means 
a group containing from 1 to 5 carbon atoms. 

According to the present invention there is provided a compound of the formula: 




Formula I 



15 or the pharmaceutically acceptable addition salts thereof, wherein R is H, lower alkylj 15 
dialkylamino-alkyi, lower alkenyl containing 3—6 carbon atoms: aiyl-Cs— Q alkenyl; 
cycloalkyl-alkyl, for example 2-(l-adamantyl)-ethyl-(adamantyl moiety unsubstituted 
or substituted with NH2, OH, OCH3, halogen, alkyl); aryl-cycloalkyl-alkyi, propargyl; 
aryl-lower alkyl, the aryl group selected from phenyl, tolyl, nitrophenyl aminophenyl, 

20 acylaminophenyl, methoxyphenyl, hydroxyphenyl, methylaminophenyl, etbylamino- 20 
phenyl, or dimethylaminophenyli a lower alkyl ester of hydroxyalkyl: a heterocyclic 
group, an alkyl group substituted by a heterocyclic ring (unsubstituted or substituted 
with one or more phenyl, hydroxyl or acyl groups), 2-phthalimidoethyl-(the phenyl 
moiety unsubstituted of substituted in any of the remaining positions with NH2, OH, 

25 OCH3, halogen, alkyl); 2-(2-isoindoIinyl)-ethyl-(the phenyl moiety unsubstituted or 25 
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substituted in any of the remaining positions with NH;, OH, OCH3, halogen, alkyl); 
2-r4-benzyl-l-piperazinyl]-ethyl-(the phenyl moiety unsubstituted or substituted m 
the 0, m, or p-position with NH=, OH, OCH3); 2-(4-phenyl4-piperazinyl)-eAyl-(tie 
phenyl moiety unsubstituted or substituted in the 0, m, p-position with NH,, OH, 

5 OCH3, halogen, alkyl); 2-[4-(o-mediylbenzyl)4-piperazinyl]-ethyl-(the phenyl m^^ 

unsubstituted or substituted in the o, m, or p-position widi NHo, OH, OCH„ halogen, 
alkyl)- is hydrogen and R'' is hydrogen, lower alkyl, phenyl or phenyl-lower 
alkyl, or R^ and R= are lower alkyl; R' is hydrogen or lower alkyl; R' and R" are 
hydrogen, lower alkoxj', CHjOCH.O— , hydroxy, pyridine carboxyhc acid ester of 

10 hydroxy group, amino, lower alkyl, halogen or nitro; R' and R' are hydrogen, lower 
aikyl, phenyl or phenylalkyl; R" is hydrogen, lower alkyl, phenyl or phenylalkyl; 
provid^ that when RS RS R^ R', R", R', and R' are hydrogen and R is aUyl, di- 
alkylaminoalkyl or unsubstituted heterocyclyl-alkyl, R^ is hydroxyl; provided that at 
least one of RS RS R', RS R', R', R% and R» is other than hydrogen when R is 

15 either hydrogen, lower alkj'l, aUyl or phenyl-lower alkyl; and that neither R nor K i3 
is 6-chloro when R, RS R^ R', R', Rs and R» are hydrogen and provided that when 
R* and R^ are methoxy, R is not hydrogen or methoxy. 

In the following discussion of the process of the invention the symbols R through 
R« are to be regarded as defined as above unless there is a specific indication to the 

20 contrary in the discussion. The compounds of the invention wherein R is hydrogen 
may be prepared by treating a compound of the formula 

CH^-CN 

Formula II 

with a hydrogen halide in a polar solvent such as acetic acid, warming die resulting 
2-amino-4-halobenzazepine widi water to provide a cyclic imide of the formula 

"* /—^ 

25 r T N— H Formula III 25 

and selectively reducing the carbonyl groups adjacent the imido group in the compound 

of Formula III. . , . , .1 * 

Borane is a suitable reagent for use m reducing die carbonyl groups of the 

compound of Formula III. ... , , j u„ 30 

The compounds of the invention wherein R is hydrogen may also be prepared by 

hydrogenating a compound of Formula II. The hydrogenation is preferably effeaed 

catalyucally using Raney nickel catalyst. , 1. u 

The compounds of the invention wherein R is hydrogen and any of the sub- 

stituents Ri through R" are lower alkyl, phenyl or phenyl lower alkyl may be prepared 
35 by reacting an amine of the formula 

U I i 

Formula IV 



with a compound of die formula R--SO.X wherein R^ is an organic radical and X 
is halogen, reacting die corresponding sulfonamide tiius obtained widi an ester of the 

40 " X-CH-COO^/ii ^ , 40 

40 [ Formula V 

R" 

- wherein Alk is a hydrocarbon group and X is halogen, hydrolyzing the resulting ester, 
treating the acid tiius obtained witii a halogenating agent such as sulfonyl chlonde to 
provide die corresponding acid haUde, adding die acid halide to a cold suspension of 
aluminum trihaUde to provide a benzazepinone of die formula 



3 



1,268,243 



3 




10 



Formula VI 



selectively reducing the carbonyl group in the azepinone moiety of the compound of 
Formula VI and splitting off the radical R^— SO.— therefrom. 

p-Toliienesulfonyl chloride is prepared for use as the compound of the formulai 
5 R" — SOoX while ethylbromoacetate or appropriately substituted derivative thereof is 
preferred as the ester of Formula V. 

Sodiimi borohydride is a preferred reagent for use in reducing selectively the 
carbonyl group in the compound of Formula VI. 

The compounds of Formula I wherein R is other than hydrogen may be prepared 
IQ by reacting such a compound in which R is hydrogen, with a reagent which will 
replace the hydrogen widi one of groups R other than hydrogen. Such reagents in- 
clude compounds of the formulas RX and R— C: OX wherein R is other than hydrogen 
and X is halogen, as well as aldehydes and ketones having at least three carbon atoms. 
When a reagent of formula R— C:OX is used the carbonyl moiety is sub- 
15 sequendy selective reduced to a methylene group. Lithium aluminum hydride is a 
preferred reagent for the reduction. 

When an aldehyde of ketone is used as the reagent the double bond in the moiety 
attached to the nitrogen atom in the azepine ring of the product may be reduced. 
Sodium borohydride is preferred for the reduction. 
20 Suitable changes can be made in the substituents R* and R" in compounds of 20 

Formula I by means apparent to those skilled in the art. In one embodiment of the 
process of the invention, compounds of Formula I wherein R is hydrogen and at least 
one of R'* and R' is an alkoxy group, are treated with aqueous hydrogen hahde, 
preferably the bromide, to cleave the alkoxy group and provide a corresponding 
25 hydroxy group. The cleavage may be effected before or after the reaction of the 05 
compound of Formula I with compounds of formulas RX and RC: OX or an aldehyde 
or a ketone as discussed above. 

Being organic bases the above compounds readily form salts with organic or 
inorganic acids such as hydrochloric, maleic, tartaric, sulfuric, and other nontoxic 
30 acids to form pharmaceutically acceptable acid addition salts. 3q 
Particularly satisfactory compound's from the point of view of analgesia and 
narcotic antagonism are compounds in which R* and R° are hydroxy or lower alkoxy. 

The following Reaction Scheme A illustrates graphically two general techniques 
for preparing a representative compound of Formula I wherein R is a hydrogen atom, 
35 one of R* and R' is a methoxy group and the other a hydrogen atom, substituents R' 
to and R° to R« being hydrogen. 
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Reaction Scheme A 
Preparation of 7-Methoxy-l,2,4,5-Tetrahydro-3H,3-Benzazepine 

CH3O. CPOH CH3<! 

Ac^O 




CH3 CH3O 
(CH3)2S0+ ' 



OH- 




a- 

COOH 
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CH3O CK2-CN CH30^ 
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WaOAc/H^O 

Br 




X 



■ The following procedures iUustrate the preparation of intennediates used in the 
synthesis shown in the preceding reaction scheme. 

Procedure I 
3,4-Dimethyl anisole 

3,4-Dimethylphenol (1 kg., 8.2 m) was suspended in water (3,300 mIO and the 
stirred mixture was wanned to 45°C. The heat source was removei With constant 
Sm-ng, dimediyl sulfate (1,310 gm., 10.4 m) and a solunon of ^oium hytoxide 
r576 m., 14.4) in water (1,480 ml.) were added in alternate portions so that the heat 
of reEdon maintained the temperature at 47-50=C. The addmon took about 5 
hours The resulting mixture was stirred at room temperature for a further 3 hours 
and then it was aUowed to stand overnight at room temperattu-e. .qq. . 

The reaction mixture was extracted with chloroform 1X800 m 3X400nil.). 
The combined chlorofonn layers were washed with water (3X200 ml.). After drying 
4e chlMofonn solution over anhydrous magnesium sulfate, the solvent was evapora ed 
Si a romory evaporator at 15 mm. The Ught yellow oil which remmned was disnlled 
a? 7 mm pressurfand the fraction boiling at 85-88° was coUeaed. wt.-942 gm. 

Procedure II 
4-Methoxyphthalic add 
3,4.Dimethylanisole (250 gm., 1.84 m) was suspended in water (7 /.) at 70 C. 
Potassium permanganate (2 kj, 12.6 m) was added por^onwise at a rate which 
mSntST^temperanie l^tween 75-85°C. The addition was complete m 5 
houS The Sct^on mixture was stirred a further 3 houi^ without heating and then 
it w^ XwS to stand overnight at room temperature. The precipitated manganese 
ioxSe w^removed by suction filtration. Sodium chloride (1,500 gin^) was added to 
t m^rwS was In acidified with cone hydrochloric P" -^^^^S 

800 ml.). The precipitated solid was extraaed mto ethyl acetate (3X1?.). The ethyl 
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acetate extract was dried over anhydrous magnesium sulfate and then the solvent was 
evaporated at 15 mm. The residual solid had m.p. 168—174°. wt.=240 gm. 

Procedure III 
4-Methoxyphthalic anhydride 

5 4-JVIethoxyphthalic acid (959 gm., 5.06 m) and acetic anhydride (2 /.) were 5 

mixed together and warmed to reflux. After 2 hours at reflux the solution was filtered 
while hot. The filtrate was cooled to room temperature and then it was cooled at 
— 70°C. overnight. The solid precipitate was recovered by suction filtration, washed 
with petroleum ether (40 — 60°) and air dried. wt.=649 gm., m.p. 89 — 94°C. 

10 The acetic anhydride mother liquors were evaporated to dryness at 15 mm. The 10 

residue was dissolved in ethyl acetate (1 I.) and the solution was washed with water 
(2X500 ml.) saturated sodium carbonate solution (2X500 ml.), water (500 ml.) and 
saturated saline solution (500 ml.). The ethyl acetate was dried over anhydrous 
magnesium sulfate and evaporated at 15 mm. The solid obtained had m.p. 89 — 93°. 

15 wt.=103 gm. 

Procedure IV 
4-Methoxy-o-xylenol 
Lithium aluminum hydride (75 gm., 1.98 m) was suspended in tetrahydrofuran 
(2 ?.) in an atmosphere of nitrogen at room temperature. To the stirred suspension 
20 was added dropwise a solution of 4-methoxyphthalic anhydride (250 gm., 1.40 m) in 
tetrahydrofuran (500 ml.) during 3 hours. The resulting reaction mixture was warmed 
to reflux for 2 hours and then it was allowed to stand at room temperature overnight 
Water (75 ml.), 15% sodium hydroxide solution (75 ml.) and water (225 ml.) wexe 
added successively to the stirred, ice-cooled reaction mixture. Stirring was continued 
25 for a further hour, then the salts were filtered off. The filtrate was dried over 
magnesium sulfate. The dried solvent was evaporated at 15 mm. A colorless oil was 
obtained which solidified on standing to give die diol. m.p. 69 — 73°C. wt.=217 gm. 
b.p. 146°C/.025 mm. 

Anal. Calc. for CK^.O^: C, 64.27; H, 7.19. 
30 Found: C, 64.01; H, 7.43. 

Procedure V 
4-Methoxy-<«:V-dibromo-o-xylene 
4-Methoxy-o-xylenol (250 gm., 1.49 m) was suspended in dichloromethane 
(2.5 1.) at room temperature. Phosphorous tribromide (417 gm., 1.49 m) was added 
35 dropwise during 5^ hours. The temperature never exceeded 35 °C. The first 100 ml. 
of bromide was added in 5 hours, and the remainder in 30 minutes. The reaction 
mixture was stirred for a further 2 hours then it was cooled to 10° and water 
(500 ml.) was added in 10 minutes. The temperature remained below 25°. After a 
further 5 minutes the dichloromethane was separated and washed with saturated 
40 sodium carbonate solution (500 ml.), water (2X400 ml.) and saturated brine solution 
(400 ml.). The dichloromethane solution was dried over magnesium sulfate. Evapora- 
tion of the solvent at 15 mm pressure afforded a solid m.p. 48 — 50°. wt.=430 gm. 
The product was recrystallized from petroleum ether (40 — 60°). m.p. 49 — 49.5°. 

Anal. Calc. for CoH„ BroO: C, 37.04; H, 3.43, Br, 54.36. 
45 Found: C, 37.15; H, 3.60; Br, 54.42. 

Procedure VI 
4-Methoxy-o-phenylenediacetonitrile 
Finely ground sodium cyanide (73 gm., 1.48 m) was suspended in dimethyl- 
sulfoxide (500 ml.) by means of a "Vibro-Mixer". A solution of 4-JVIethoxy-«^'- 
50. dibromo-o-xylene (113 gm., 0.384 m) in dimethylsulfoxide (200 ml.) was added 
dropwise to the cj'anide suspension. The internal temperature was kq>t at 35 — 38°C. 
by means of an ice bath. The addition took 15 minutes. Agitation of the reaction 
mixture was continued for a further l^- hours. The reaction mixture was poured into 
water (4 7.). The aqueous mixture was extracted with ether (2X1 3X500 ml.) and 
55 the combined ether extracts were washed with dilute hydrochloric add (6N) (2X500 
ml.), saturated! sodium carbonate solution (1X500 ml.), water (3X500 ml.) and 
saturated sodium chloride solution (2X500 ml.). The ether layer was dried over 
magnesiiHn sulfate. The dried ethereal solution, was evaporated to an oil which was 
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distilled and the fraaion with boihng range 160—165° (.1 mm) was colleaed. 
wt.=53 gm. The oil obtained was crystaUized from ether (650 ml.) to give 45 gm. 
(m.p. 51—53°). A second crop of 5.8 gm. (m.p. 49—51°) was obtained. 

Anal. Calc. for C„Hi„N,0: C, 70.78; H, 5.48; N, 14.90. 
5 Found : Q 70.95 ; H, 5.41 ; N, 1 5.05. 

Procedure VII 
4-Methoxy-o-phenyIenediaceumide 
4-Methoxy-o-phenvlenediacetonitrile (135 gm., 0.725 m) was dissolved in acetic 
add (180 ml.) and added dropwise during 30 minutes to a solution of hydrobromic 
10 acid in acetic acid (32%, 500 gm.) at 15— 20°C. The reaction was stirred at room 
temperature for 4 hours. The precipitated solid was filtered and washed with acetic 
acid until die soh'd was colorless. The solid, a compound of Formula IX was washed 
with acetone and air dried. wt.=196 gm. 

The above solid was added to water (3.5 /.) which had been preheated to 85°. 
15 When the solid had been dissolved anhydrous sodium acetate (48 gm., 0.59 m) was 15 
added during five minutes. The temperature rose to 93° and it was maintained at 
92—93° for 1 hour. The heat source was removed and the reaction mixture was 
sdrred for 45 minutes while the temperature dropped to 70°. The warm reaction was 
filtered to give the required imide. m.p. 180—183°, wt.=105 gm. The imide was 
20 recrystallized from absolute methanol m.p. = 1 8 1 — 1 83 ° . 

Anal. Calc. for C„H„N03: C, 64.38; H, 5.40; N, 6.83. 
Found: C, 64.57; H, 5.59; N, 6.62. 

The following examples of specific compounds and their preparation are given 
to illustrate the invention, it being understood that other compounds of the general 
formula may be made by rourine modifications vrithin the skill of the art. 25 

EX.'VMPLE lA 

7-Methoxy-l,2,4,5-tetrahydro-3H,3-ben2azepine 
Method I 

4-Methoxy-o-phenyIenediacetimide (50 gm., 0.245 m) was added porrionwse 
30 during 20 minutes to a'solution of borane in tetrahydrofuran (1 /., 1 m in BHj) which 30 
was being stirred at 10°C in an atmosphere of nitrogen. The soliition was stirred at 
room temperature for 5 hours. Hydrochloric add (6N, 20 ml.) was added to the 
stirred, ice-cooled reaction mixture during 45 minutes. The initial foaming subsided 
and a further 230 ml. of hydrochloric add (6N) were added during 30 minutes. The 
,c suspension was stiired at room temperature for 16 hours and then the insolubles were 35 
filtered. The filtrate was evaporated to dniiess at 15 mm. and the residual solid was 
treated with water (500 ml.). The aqueous mixture was filtered and the filtrate was 
basified with 10% sodium hydroxide solution. The precipitated oil was extracted into 
benzene (1 I.) and the benzene extract was dried over magnesium sulfate. Evaporation 
of the benzene afforded an oil (32 gm.) which was distilled at 0.05 mm. The fraction 40 
with die boiling range 90—93° was colleaed. wt.=28.0 gm. 

The amine was analyzed as the maleate salt which was recrystallized from methyl 
ethyl ketone. m.p. 140—141°. 

Anal. Calc. for C„H,..NO . C,H,0, : C, 61.42; H, 6.53; N, 4.78. 
45 Found: C, 61.52; H, 6.74; N, 4.93. 45 

Example 1b 
Method II 

A Parr hydiwgenation bomb (1 /.) was charged widi 4-methoxy-o-phenyIene- 
diacetonitrile (75 gm., 0.403 m), absolute ethanol (500 ml.) and Raney-Nickel catalyst 
50 (Raney dilS in water, 50 gm. of wet catalyst). The catal^-st was washed several 50 
times with absolute ethanol before it was added. The bomb was heated^ until the 
solution temperature was 90°C. and the hydrogen pressure was 1000 psi. Stirring 
was begun and heating was stopped. The reduction was carried out at 1000—700 psi 
and the stirring was continued until the temperature had dropped to 30°C. The 
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Reaction Scheme B 
Routes to 3-Substituted Benzazepines 
hydrogen pressure reduction was 1760 psi. The catalyst was removed by filtration 
and the solvent was evaporated'. The residual oil was distilled and the fraction with 
the boiling range 82—86° (0.01 mm) was collected. wt.=24 gm. 

The following Reaction Scheme B illustrates graphically the techniques used to 
substituted various groups for a hydrogen atom in the 3- position in a benzazepme. 
In this scheme the groups R (which should not be confused with R used in formula I 
herein), R' and R" are intended eidier singly or in combination to designate the 
substituents appearing at position 3 in the numerous compounds according to the 
invention. 
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EmiPLE 2 

7-Hydroxy-l,2,4,5-tetrahydro-3H,3-ben2azepine 
(Demethylation) 

7-Methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (15 gm., 0.085 m) was refluxed 
with 48% aqueous hydix)bromic add (120 ml.) for 3 houre. The excess acid was 
evaporated in vacuo and the residual solid was washed with acetone and filtered to 
give the salt of the title compound. wt.= 19.5 gm. The salt was recrystallized from 
absolute ethanol, m.p. 248 — ^249°. 

Anal. Calc. for C,„Hi,NO . HBr: C, 49.19j H, 5.78; Br, 32.73; N, 5 74 

Found: C, 49.15; H, 6.00; Br, 32.44; N, 5.61. 

The free amine was obtained by treating the above salt in aqueous solution with 
an equivalent amount of sodium hydroxide. The solid precipitate was filtered and 
recrystallized from isopropanol. m.p. 191 — 193°. 

AnaL Calc. for CioHx^NO: C, 73.59; H, 8.03; N, 8.58. 

Found: C, 73.34; H, 8.03; N, 8.71. 
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3.r3 3-Dimethylallyl)-7-methoxy4,2,4,5-tetrahydro-3H,3-benzazepine(Me^^^ 

(10.1 gn^ oTm) l^nzene (200 ml.) and dimethylfonTiam>de (40 "10 wem m^xed 
5 and sSed at room temperature. l.Chloro-3-methyl-2-butene (10.7 0-107 iiO 5 

added dropwise during 15 minutes. The reaaion mixture was stirred for 4 hours 
Tnd S2 wSfS ml.) was added. The benzene layer was separated and washed 
Sdi wSer AfL dr>'ing over magnesium sulfate the benzene was evaporated m vaoio 
to S oil wt.=2a5 gm. The oil was purified by chromatography on silica gel 
10 fnd Sn^n w th ticnzenerSthanol (9: 1). The pure amine 15.7 

Tthe hydrochloride salt and recrystallized f om 'sopi^panol. m p 2^^^ • 

Anal. Calc for CuH=,NO . HCI: C, 68.21; H, 8.58; N, 4.97; CI, 12.58. 

Found: C, 68.14; H, 8.69; N, 5.00; CI, 12.71. 

Example 4 \r 
15 3-f3 3-DimethylaHyl>7-hydmxy-l A4,5-tetrahydro-3H,3-benzaze^^ (Method C) 

TAdSSne (23.2 sm, 0.23 m) ivas added to a solution ot 7-hydn>x)'-l,2,«- 
tet«W»; W-toeptae hydiobromide (28 gm., 0.115 m) in d,n«,hylfo™am,de 

was iSmrated with cyclohexane and filtered to give the title c°"'P?r'v^"'.SnW 
TheS waT converted to the hydrochloride salt and rea^-staUized from absolute 

'^'''t^^^S^ . HCl: 6730; H 8.28; N, 5.23; CI, 13.24. 
Found: C, 67.48; H, 8.34; N, 5.32; CI, 13.39. 

Example 5 . . j m 

3-Cyclopropylmethyl-7-methoxy-l,2,4>tetrahydr^^^^^^^ 30 

30 A solution of cycIopropanecarboxyLc acid chlonde (10 gm., 0.0955 ni) m teffa 

L J A ^fJX „, < added droDwise to a solurion of 7-methoxy-l,2,4,5-tetra- 

tt^H 3 Z2^ii^r(U ^. Sm^ m) and R-ridine (6.9 gm., 0.087 m) in 
hydro-3H,3-t«Mazepine & , y .^^^ 5^^^^ 

ft I fethef 2"houi;. Water (200 ml.) .js added and *e teja- 

^N) ALr^i^tJe S^^^^^^^ magnesium sulfate the solvem was evaporated 

""mS'cL'tW^^^ from^clohexane to give pure 3-cycIopropyl- 
40 carbonyl-7.methoxy-l,2 4,5^etrahydre-^^^^^^ 58-60 . 

Anal. Calc for CuHi-,lsO: : C, 73.44; H, 7.81, iS, 

^d'a'I^de wis'lJibed^^^ (rn<'^'\'"-' ''f 'wS' 

to a sufpemion of lithium aluminum hydride (2.5 gm., 0.066 m) in refluxing teffa- 
to a suspension U1J.U minutes The reaction mixture was refluxed for a 45 

J'^w ThS The S r^Son ^xture was decomposed by the successive 
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stirred as room temperature for 1 hour. Water (100 ml.) was added to the reaction 
and the precipitate was extracted into ethyl acetate (300 ml.). The; ethyl acetate 
^act was washed widi 10% sodium hydroxide solution and hydrochloric acid (3N). 
The ethyl acetate layer was dried over magnesium sulfate and evaporated in vacuo to 
5 give the crude product. wt. = 14 gm. The product, 3-cyclopropylcarbonyl-7-cyclo- 5 
propylcarbonyIoxy-l,2,4,5-tetrahydro-3H,3-benzazepine, was recn'stallized' from diiso- 
propyl ether, m.p. 87—89°. 

Anal. Calc. for CH^^NO, : C, 72.21; H, 7.07; N, 4.68. 
Found : C, 72.48 ; H, 6.99; N, 4.62. 

OTT A. 3-cyclopropylcarbonyI-7-cyclopropyIcarbonyloxy-l,2,4,5-tetrahydro- 10 

3H,3-benzazepine (18 gm., 0.06 m) in tetrahydrofuran (200 ml.) was added dropwise 
to a suspension of Uthium aluminum hydride (5 gm., 0.132 m) in tetrahydrofuran 
(500 ml.) at room temperature during 30 minutes. The reaction mixture was stirred 
at room temperature for 18 hours. Ethyl acetate (50 ml.) was added cautiously, 
followed by a saturated aqueous solution (750 ml.) of ammonium tartrate. The 15 
reaction mixture was stirred for a further 1 hour. Two layers formed and the tetra- 
hydroftn-an layer was separated. The solvent was evaporated in vacuo and the residue 
was dissolved in chloroform. The chloroform solution was washed with water and 
dried over magnesium sulfate. Evaporation of the chloroform in vacuo afforded the 
tide compound as a solid. wt.=12 gm. The amine was converted to the hydrochloride 20 
salt which was recrystallized from isopropanol m.p. 220—222°. 

Anal. Calc. for C„HioNO . HCl: C, 66.24; H, 7.94; N, 5.52; CI, 13.97. 
Found: C, 66.13; H, 7.74; N, 5.30; CI. 13.89. 

2- Example 7 

3-Cyclobutylmethyl-7-hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepine (Mediod D) 25 
Tnethylamine (27.8 gm., 0.275 m) was added to a solution of 7-hydroxy- 
l,2,4,5-tetrahydT0-3H,3-benzazepine hydrobromide (19.5 gm., 0.08 m) in dimediyl- 
formamide (90 ml.) which was being stirred at room temperattire. After 5 minutes 
the reaction mixture was cooled to 0°C. and cyclobutanecarboxylic acid chloride 
(22 gm., 0.186 m) was added dropwise during 15 minutes. The reaction was stirred 30 
at room temperature for 3 hours. Water (200 ml.) was added to the reaction mixture 
and the predpitate was extracted into ethyl acetate (400 ml.). The ethyl acetate 
extract was washed witii hydrochloric acid (3N) and sodium bicarbonate solution. 
25 The etiiyl acetate layer was dried over magnesium sulfate and evaporated in vacuo 

to give the crude product. vrt.=26 gm. The produa, 3-cycIobutylcarbonyl-7-cyclo- 35 
butyIcarbonyloxy-l,2,4,5-tetrahyd'ro-3H,3-ben2;azepine was recrystallized from diiso- 
propyl ether. m.p. 96—98°. 

Anal. Calc. for C„H,,N03 : C, 73.36; H, 7.70; N, 4.28. 
Found : C, 73.60; H, 7.64; N, 4.50. 

A solution of 3-cyclobutylcarbonyl-7-cyclobutylcarbonyloxy-l,2,4,5-tetiahydro- 40 
3H,3-benzazepine (18 gm., 0.055 m) in tetrahydrofuran (200 m.) was added dropwise 
to a suspension of lithium aluminum hydride (5 gm., 0.132 m) in tetrahydrofuran 
(500 ml.) at room temperature during 30 minutes. The reaction mixture was stirred 
at room temperature for 20 hours. Ethyl acetate (50 ml.) was added cautiously followed 
by a saturated aqueous solution (500 ml.) of ammonium tartrate. The reaction mixture 45 
was stirred for a further 1 hour. Two layers formed and the tetrahydrofuran layer was 
separated. The solvent was evaporated in vacuo and the residue was dissolved in 
cWoroform. The chloroform solution was washed with water and dried over magnesium 
sulfate. Evaporation of the chloroform in vacuo afforded a semi-solid which was 
55 triturated with diethyl ether and filtered to give the tide compound. wr.=9.3 gins." 50 

The amine was converted to the hydrochloride salt which was recrystallized 
from methanol: diethvl ether. m.p. 252 — 254°. 

Anal. Calc. for Ci,,H.,NO . HCl: C, 67.30; H, 8.28; N, 5.23; CI, 13.24. 

Found: Q 67.03; H, 8.06; N, 5.49; CI, 13.00. 

55 Example 8 55 

3-Cyclopentylmeti]yl-7-hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepine (Method D) 
Trietiiylamine (19.4 gm., 0.191 m) was added to a solution of 7-hydroxy- 1,2,4,5-- 
tetrahydro-3H,3-benzazepine hydrobromide (12 gm., 0.049 m) in dimethylformamide 
(60 ml.) which was being stirred at room temperature. After 5 minutes, the reaction 
mixture was cooled to 0°C. and cj'clopentanecarboxylic add chloride (15.6 gm., 60 
0.117 m) was added dropwise during 5 minutes. The reaction mixture was stirred at 
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room temperature for 3 hours. Water (200 ml.) was added and the precipitate wa5 
extracted into ethyl acetate (300 ml.). The ethyl acetate extract was washed with 
hydrochloric add (3N) and sodium carbonate solution. The ethyl acetate layer was 
dried over magnesium sulfate and evaporated in vacuo to give die crude amide-ester 

as an oil. wt.=17.5 gm. . . , . . j t fi<n 

The above oil (17.5 gm., 0.049 m) was dissolved in tetrahydrofuran (150 ml.j 
and the solution was added dropwise to a suspension of lithium aluminum hydride 
(3 gm., 0.079 m) in tetrahydrofuran (400 ml.) at room temperature dunng 30 minutes. 
The reaction mixture was stirred at room temperature for 17 hours. The complex 
was decomposed by the successive addition of water (3 ml.), 15% sodium hydroxide 
solution (3 ml.) and water (9 ml.). The resultant emulsion was treated with carbon 
dioxide until pH=8.5 had been attained. The tetrahydrofuran solution was filtered 
from the salts, dried over magnesium sulfate and evaporated in vacuo. The resultant 
oil was dissolved in refluxing diisopropyl ether (100 ml.) and on cooling the title 
compound predpitated as a crystalline solid. wt.=8 gm. The amine was converted 
to Ae hydrochloride salt which was recrj'StalUzed from absolute edianol. m.p. 
^265^ 

Anal. Calc. for: C„H,,NO . HCl: C, 68.21; H, 8.58; N, 4.97; CI, 12.58. 
Found : Q 68.02; H, 8.49; N, 4.92; CI, 12.58. 

Example 9 

3-AlIyl-7-hydroxy-l,2,4,5-tetrahydro-3H,3-benza2epine (Mediod'^ C) 
Triethvlamine (8.25 gm., 0.082 m) was added to a solution of 7-hydroxy-l,2,4,5- 
tetrahydro-3H,3-benza2epine hydrobromide (10 gm., 0.041 m) in dimethy fonnamide 
(35 ml.) which was being stirred at room temperature. After 5 minutes, allyl bromide 
(4 96 em., 0.041 m) was added dropwise during 15 minutes. The reacuon mixture 
was stirred at room temperature for 3 hours. Water (100 ml.) was added and the 
product was isolated by extraction into ethyl acetate. The ethyl acetate layer was 
dried over magnesium sulfate and evaporated in vacuo to give the title compoimd as 
a solid. wt.=6.4 gm. The amine was converted to the hydrochlonde salt which was 
recrystallized from isopropanol. m.p. 176 — 178°. 



Anal. Calc. for C„H„NO . HCI: C, 65.13; H, 7.57; N, 5.84; CI, 14.79. 
Found: C, 64.82;'H, 7.37; N, 5.59; CI, 14.71. 

Ejwmple 10 

3-Cydopent\'lmethyl-7-methoxy-l,2,4,5-tetrahydro-3H,3-benza2epine (Method B) 
A solution of cvdopentanecarboxylic acid chloride (9 gm., 0.068 m) m benzene 
(20 ml.) was added dropwise to a solution, of 7-methoxy-l,2,4,5-tetrahydro-3H,3- 
benzazepine (10 gm., 0.056 m) and triethylamine (5.65 gm., 0.056 m) in benzene 
(100 ml) at 0° during 10 minutes. The reaction mixture was stirred at room 
iemperaturc for 2 houK. Water (50 ml.) was added and the benzene extract was 
separated. The benzene extract was washed witii hydrochloric acid (3N) and sodium 
carbonate solution and then it was dried over magnesium sulfate. Evaporation ot 
the benzene in vacuo afforded 3-c>-dopent}-lcarbonyl-7-methoxy-l,2,4,5-tetrahydro- 
3H,3-benzazepineasanoil.vrt.=15gm. ,n j aa a A^^.,nc^ 

The crude amide was dissolved in tetrahydrofuran (60 ml.) and added dropwise 
to a suspension of lidiium aluminum hydride (2.12 em., 0.056 m) m tetrahydroftiran 
(90 ml.) during 30 minutes at room temperature. The reaction mixture was stirred 
at room tempwature for 2.5 hours. The complex was decomposed by the successive 
addition of water (2.1 ml.), 15% sodium hydroxide ablution (2.1 ml.) and water 
(6 3 ml ) The tetrahydrofuran solution was filtered and dned over magnesium sultate. 
Evaporation of the solvent in vacuo afforded tiie amine as an oil which was convened 
to the hydrochloride salt, wt.=14.4 gm. The salt was rec^'stallized from isopropanol. 
m.p. 250—252°. 

Anal. Calc. for C.H^.NO . HCl: Q 69.03; H, 8.86; N, 4.74; CI, 11.99. 
Found: C, 68.87; H, 8.71; N, 4.98; CI, 11.90. 

Example 1 1 

3-Cyclobutybnethyl-7-methoxy-l,2,4,5-tetrahydro-3H,3-bcnzazepine (Method B) 
A solution of cydobutanecarboxylic add chloride (8.05 gm., 0.068 m) in benzene 
(20 ml.) was added dropwise to a solution of 7-medioxy-l,2,4,5-tetrahydro-3H,3- 



.11 



1,268,243 



11 



benzazepine (10 gm., 0.056 m) and triethylamine (5.65 gm., 0.056 m) in benzene 
(100 ml.) at 0° during 10 minutes. The reaction mixture was stirred at room 
temperature for 2 hours. Water (50 ml.) was added and the benzene extract was 
separated. The benzene extract was washed with hydrochloric acid (3N) and sodium 

5 carbonate solution and then it was dried over magnesium sulfate. Evaporation of the 5 
benzene in vacuo afforded 3-cyclobutylcarbonyl-7-medioxy-l,2,4,5-tetrahydro-3Hj3- 
benzazepine as an oil. 

The crude amide was dissolved in tetrahydrofuran (60 ml.) and added dropvrise 
to a suspension of lithium aluminum hydride (2.12 gm., 0.056 m) in tetrahydrofuran 

JO (90 ml.) during 30 minutes at room temperature. The reaction mixture was stirred iq 
at room temperature for 2.5 hours. The complex was decomposed by the successive 
addition of water (2.1 ml), 15% sodium hydroxide solution (2.1 ml.) and water 
(6.3 ml). The tetrahydrofuran solution was filtered and dried aver magnesium 
sulfate. Evaporation of the solvent in vacuo afforded the amine as an oil which was 

15 converted to the hydrochloride salt. \vt=14.2 gm. The salt was lecrystallized from 15 
isopropanol: methanol (10: 1). m.p. 235—236°. 

Anal. Calc. for CuH^jNO . HCl: C, 68.21; H, 8.58; N, 4.97; CI, 12.58. 
Found: C, 67.95; H, 8.64; N, 5.09; CI, 12.64. 

Example 12 

20 3-Allyl-7-methoxy-l,2,4,5-tetrahydro-3H,3-ben2azepine (Method A) 20 

7-Methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (5 gm., 0.0282 m), triethylamine 
(2.85 gm., 0.0282 m), benzene (30 ml.) and dimethylformamide were mixed and 
stirred at room temperature. A solution of 3-bromopropene (3.42 gm., 0.0282 m) in 
benzene (20 ml.) was added dropwise during 10 minutes. The reaction mixture was 

25 stirred at room temperature for 3 hours and then water (60 ml.) was added. The 25 
benzene layer was separated and washed with water. After drying over magnesium 
sulfate the benzene was evaporated in vacuo to give the title compound as an oil. 
The amine was converted to the hydrochloride salt. wt.=6.2 gm. The salt was re- 
crystallized from methylethylketone: methanol (10: 1). m.p. 196—199°. 

30 Anal. Calc. for CuHjoNO . HCl : C, 66.24; H, 7.94; N, 5.52; CI, 13.97. 30 

Found: C, 66.49; H, 8.11; N, 5.67; CI, 14.15. 

Example 13 

7-Hydroxy-3-(2-methylallyl)-l^,4,5-tetrahydro-3H,3-benzazepine (Method C) 
Triethylamine (8.25 gm., 0.082 m) was added to a solution of 7-hydroxy- 

35 l,2,4,5-tetrahydro-3H,3-benzazepine hydrobromide (10 gm., 0.041 m) in dimethyl- 35 
formamide (50 ml.) which was being stirred at room temperature. After 5 minutes 
methallyl chloride (3.72 gm., 0.041 m) was added dropwise during 15 minutes. The 
reaction mixture was warmed to 50° and stirred for 3 hours. Water (100 ml.) was 
added and the product was isolated by extraaion into ethyl acetate. The ethyl acetate 

40 layer was dried over magnesium sulfate and evaporated in vacuo to give the title 40 
compound as a solid which was converted to the hydrochloride salt. wt.=8.5 gm. The 
salt was recrystallized from isopropanol: methanol (4: 1). m.p. 219 — ^221°. 

Anal. Calc. for C,,H„NO . HCl: C, 66.24; H, 7.94; N, 5.52; CI, 13.97. 
Found: C, 66.01; H, 7.72; N, 5.49; CI, 13.82. 

45 Example 14 

7-Methoxy-3-proparg3'H,2,4,5-tetrahydro-3H,3-benzazepinc (Method A) 
7-Methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (5 gm., 0.0282 m), triethylamine 
(2.85 gm., 0.0282 m), dimethylformamide (10 ml.) and benzene (40 ml.) were mixed 
and stirred at room temperature. A solution of 3-bromopropyne (3.45 gm., 0.029 m) 

50 in benzene (20 ml.) was added dropwise during 5 minutes. The reaction mixture was 
stirred at room temperature for 3 hours and then water (60 ml.) was added. The 
benzene layer was separated and washed with water. After drying over magnesium 
sulfate the benzene was evaporated in vacuo to give the tide compound as an oil. The 
amine was converted to die hydrochloride salt. wt.=6.3 gm. The salt was re- 

55 crystallized from methylethylketone : medianol (10 : 1). m.p. 194 — 195°. 



Anal. Calc for CuH„NO . HCl : C, 66.77; H, 7.20; N, 5.56; CI, 14.08. 
Found: C, 66.68; H, 7.29; N,.5.43; CI, 14.09. 
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Example 15 

7-Hydroxy-3-propargyl-l,2,4,5-tetrahydro-3H,3-benzazepine (Method C) 
Triethylaminc (8.7 gm., 0.0864 m) was added to a solution of 7-hydroxy-l,2,4,5- 
tetrahydro-3H,3-benzazepine hydrobromide (10.54 gm. 0.0432 m) in dimethyl- 

5 fonnamide (50 ml.) which was being stirred at room temperature. After 5 minutes, 
3-bromopn)pyne (5.16 gm., 0.0432 m) was added dropwise during 5 minutes. The 
reaction mixture; was stirred at room temperature for 4 hours. Water (100 ml.) was 
added and the product was isolated by extraction into ethyl acetate. The ediyl acetate 
layer was dried over magnesium sulfate and evaporated in vacuo to give the title 

10 compound as a solid which was converted to the hydrochloride salt. wt.=11.3 gm. 
The salt was recrj'stallized from isopropanol: methanol (1 : 1), m.p. 201 — 202°. 

Anal. Calc. for CnH„NO . HCl: C, 65.69; H, 6.79; N, 5.89;.C1, 14.92. 
Found: C, 65.89; H, 6.98; N, 6.01; CI, 15.16. 

EXAMPtE 16 

15 7-Methoxy-3-methyl-l,2,4,5-tetrahydro-3H,3-benzazepine 

7-Methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (10 gm., 0.0565 m) was 
dissolved in a solution of formalin 24 ml.) and formic add (28 ml.) and refluxed for 
6 hours. After standing at room temperature for 16 hours, the solvents were evaporated 
in vacuo and the residue was shaken with 10% sodium hydroxide solution and diethyl 

20 ether. The ether extract was washed with water and dried over magnesium sulfate. 
Evaporation of the ether in vacuo afforded the title compound as an oil which was 
converted to the hydrochloride salt. wt.=10.0 gm. The salt was recrystallized from 
methylethylketone: methanol, m.p. 188 — 190°. 

Anal. Calc. for Q.H^NO . HCl: C, 63.29; H, 7.97; N„6.15; CI, 15.57. 
25 '^ound : C, 63.16; H, 7.74; N, 6.08 ; CI, 15.80. 

Example 17 

7-Hydroxy-3-mediyl-l,2,4,5-tetrahydro-3H,3-benzazepine 
7-Methoxy-3-methyl-l,2,4,5-tetrahydro-3H,3-ben2azepine (16 gm., 0.0837 m) 
was dissolved in 48% aqueous hydrobromic acid (120 ml.) and refluxed for 3 hours. 

30 The excess acid and water were evaporated in vacuo. The solid residue was dissolved 
in water and basified with saturated sodium carbonate solution. The precipitated 
product was extracted into ethyl acetate. The ethyl acetate layer was dried over 
magnesium sulfate and evaporated in vacuo to give the title compound as a soh'd 
which was recrystalUzed from diisopropyl ether: methanol. m.p. 142 — 146°, wt.— 11 

35 gm. The amine was converted to the hydrochloride salt. wt.=10.8 gm. The salt was 
recrystallized from methanol. m.p. 244 — ^248°. 

Anal. Calc. for C„H,,NO . HCl: C, 61.81; H, 7.55; N, 6.56; CI, 16.59. 
Found: C, 61.81; H, 7.62; N, 6.47; CI, 16.72. 

Example 18 

40 3-Ethyl-7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (Method B) 

A solution of acetyl chloride (13.4 gm., 0.170 m) in benzene (50 ml.) was added 
dropwise to a solution of 7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (23.8 gm., 
0.134 m) and pj-ridine (13.7 gm., 0.174 m) in benzene (200 ml.) at room temperature 
during 15 minutes. The reaction mixture was stirred at room temperature for 2 hours. 

45 Water (100 ml.) was added and the benzene extraa was separated and dried over 
magnesium sulfate. Evaporation of the benzene in vacuo afforded 3-aceiyl-7-methoxy- 
l,2,4,5-tetrahydro-3H,3-benzazepine which crj'stallized from diisopropyl edier (150 
ml.) m.p. 90—91°. wt.=26 gm. 

Anal. Calc. for Ci,HitNO,: C, 71.20; H, 7.82; N, 6.39. 

50 Found: C, 71.25; H, 7.87; N, 6.26. . 

A solution of 3-acetyl-7-me±oxy-l,2,4,5-tetrahydro-3H,3-benzazepine (16.0 gm., 
0.073 m) in tetrahydrofuran (50 ml.) was added dropwise to a suspension of lithium 
aluminum hydride (3.0 gm., 0.079 m) in tetrahydrofuran (200 ml.) during 30 minutes 
at iwm temperature. The reaction mixture was then refluxed for 2 hours. The 

55 complex was decomposed by the successive addition of water (3 ml.), 15% sodium 
hydroxide solution (3 ml.) and water (9 ml.). The tetrahydrofuran solution was 
filtered and dried over magnesium sulfate. Evaporation of the solvent in vacuo 
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afforded the amine as an oil which was converted to the hydrochloride salt and re- 
crystallized from methanol-diethyl ether (1:1). m.p. 219—221°. wt.=12.5 gm. 

Anal. aic. for Cx.HioNO . HCl: C, 64.58; H, 8.34; N, 5.79; CI, 14.66. 

Found: C, 64.55; H, 8.52; N, 5.91; CI, 14.63. 

5 Ejcample 19 5 

3-Ethyl-7-hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepine (Method B) 
3-Ethyl-7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (15 gm., 0.073 m) was 
dissolved in 48% aqueous hydrobromic acid (250 ml.) and refluxed for 3 hours. The 
excess add and water were evaporated in vacuo. The solid residue was dissolved in 
10 water and basified with saturated sodium carbonate solution. The precipitated produa lo 
was extracted into chloroform. The chloroform layer was dried over magnesium sulfate 
and evaporated in vacuo to give the title compound as a solid which was recrystallized 
from 50% aqueous ethanol. m.p. 168 — 171°. wt.=11.3 gm. The amine was con- 
verted to the hydrochloride salt and recrystallized from medianol: diethyl ether (1:1), 
m.p. 247—250°, wt.= 11.2 gm. 15 

Anal. Qlc. for Ci.H„NO . HCl: C, 63.29; H, 7.97; N, 6.15; CI, 15.57. 
Found: C, 63.51; H, 7.87; N, 6.01; CI, 15.80. 

Example 20 

7-Methoxy-3-n-propyI-l,2,4,5-tetrahydro-3H,3-benzazepine (Method B) 
20 A solution of propionyl chloride (6.5 gm., 0.07 m) in tetrahydrofuran (20 ml.) 20 

was added dropwise to a solution of 7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine 
(12 gm., 0.0676 m) and triethylamine (7.04 gm., 0.07 m) in tetrahydrofuran (100 
ml.) at 0° during 15 minutes. The reaction mixture was stirred at room temperature 
for 4 hours. Water (100 ml.), was added and the tetrahydrofuran was evaporated in 
25 vacuo. The aqueous residue was extracted with ethyl acetate. The ethyl acetate 25 
extract was washed with hydrochloric acid (3N) and 10% sodium hydroxide solution. 
After drying the ethyl acetate layer over magnesium sulfate the solvent was evaporated 
in vacuo to give the amide 7-medioxy-3-propionyl-l,2,4,5-tetrahydro-3H,3-benzazepine 
as an oil. 

30 The crude amide was dissolved in tetrahydrofuran (50 ml.) and added dropwise 30 

to a suspension of lithium aluminum hydride (2.56 gm., 0.0676 m) in tetrahydrofuran 
at room temperature during 30 minutes. The reaction mixture was stirred at room 
temperature for 3 hours. The complex was decomposed by the successive addition of 
water (2.56 ml.), 15% sodium hydroxide solution (2.56 ml.) and water (7.68 ml.). 

35 The tetrahydrofuran solution was filtered and dried over magnesium sulfate. Evapora- 35 
uon of the solvent in vacuo afforded the title compound as an oil. wt.=14 gm. The 
amine was converted to the hydrochloride salt and recrystallized from methylethyl- 
ketone, m.p. 208—210°. 

Anal. Calc. for CuHoiNO . HCl: C, 65.73; H, 8.67; N, 5.48; CI, 13.86. 
40 Found: C, 65.69; H, 8.67; N, 5.54; CI, 13.92. 

Example 21 

7-Hydroxy-3-n-propyl-l,2,4,5-tetrahydro-3H,3-benzazepine (Method B) 
7-Methoxy-3-n-propyl-l,2,4,5-tetrahyi-o-3H,3-benzazepine (13 gm., 0.059 m) 
was dissolved in 48% aqueous hydrobromic acid' (100 ml.) and refluxed for 3 hours. 
45 The excess acid and water were evaporated in vacuo. The solid residue was dissolved 
in water and basified with saturated sodium carbonate solution. The precipitated 
product was extracted into ethyl acetate. The ethyl acetate extract was dried over 
magnesium sulfate and evaporated in vacuo to give a solid which was triturated with 
diisopropyl ether and filtered. m.p. 146 — 148°. wt.=9 gm. The amine was converted 
50 to the hydrochloride salt and recrystallized from isopropanol. m.p. 208 — ^212°. 

Anal. Calc. for C,,Hi,NO . HCl: C, 64.58; H, 8.34; N, 5.79; CI, 14.66. 
Found: C, 64.68; H, 8.38; N, 5.53; CI, 14.60. 

Example 22 

7-Methoxy-3-phenethyl-l,2,4,5-tetrahydro-3H,3-benzazepine (Method B) 
55 A solution of phenylacetyl chloride (15.5 gm., 0.10 m) chloroform (25 ml.) was 

added dropwise to a solution of 7-methoxy-l,2,4,5-tetrahydro-3H,3-ben2azepine 
(14.6 gm., 0.08 m) and pyridine (9.25 gm., 0.12 m) in chloroform (100 ml.) at 0°C. 
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during 45 minutes. The reaction mixture was stirred at room temperature for 5 
hours. Water (300 ml.) was added and the chloroform exrraa was separated and 
dried over magnesium sulfate. Evaporation of the chloroform in vacuo afforded a sohd 
which was triturated with isoproponal and filtered to give the crude amide 7-methoxy- 
5 3-phenylacetyl-l,2,4,5-tetrahydro-3H,3-benza2epine. m.p. 85.5—86.5°. wt.=11.4 gm. 5 
The amide was recrj'stallized from isopropanol: diisopropyl ether (3:1). m.p. 
86.5—87.5°. 

Anal. Calc. for Q^H.^NO,: C, 77.26; H, 7.17; N, 4.74. 

Found: C, 77,25; H, 6.93; N, 4.90. • in 

10 A solution of 7-methDxy-3-phenylacetyI-l,2,4,5-tetrahydro-3H,3-benzazepine 

(10.25 gm., 0.034 m) in tetrahydrofuran (45 ml.) was added dropwise to a suspension 
of lithium aluminum hydride (3.0 km., 0.079 m) in diediyl ether (75 ml.) during 
1 hour at room temperature. The reaction mixture was refluxed for 2 hours. The 
complex was decomposed by the successive addition of water (3 ml.), 15% sodium 
15 hydroxide solution (3 ml.) and water (9 ml.). The solution was filtered from the salts 15 
and dried over magnesium sulfate. Evaporation of the solvents in vacuo afforded the 
amine as an oil. wt.=9.8 gm. The amine was converted to the hydrochloride salt and 
recrv'stallized from isopropanol. m.p. 206.5 — 207.5°. 

Anal. aic. for C,.H",NO . HCI: C, 71.76; H, 7.92; N, 4.59; CI, 11.18. 
20 Found: C, 71.80; H, 7.61; N, 4.41; CI, 11.15. 20 

EX-AMPtE 23 

7-Hydrox5'-3-phenediyl-l,2,4,5-tetrahvdro-3H,3-benzazepine (Method B) 
7-Methoxy-3-phenediyl-l,2,4,5-tetrahydro-3H,3-benzazepine (9.8 gm., 0.034 m) 
was dissolved in 48% aqueous hydrobromic acid (100 ml.) and refluxed for 2 hours. 
25 The excess acid and water were evaporated in vacuo. The solid residue was dissolved 25 
in water and basified with saturated sodium carbonate solution. The precipitated solid 
was filtered and dried. wt.=9 gm. The amine was converted to the hydrochloride 
salt and recrystallized from water, m.p. 100—102°. wt.=7 gm. 

Anal. Calc. for CH-iNO . HCI: C, 71.15; H, 7.30; N, 4.61; CI, 11.67. 
30 Found: C, 71.10; H, 7.23; N, 4.90; CI, 11.58. 30 

Example 24 

7-Methoxy-3-(l-methyl-2-phenylethyl)-l,2,4,5-tetrahydro-3H,3-benzazepine 

(Method F) 

7-Methoxy-l,2,4,5-tetrahydrx)-3H,3-benzazepine (13 gm., 0.0735 m), 1-phenyl- 
35 2-propanone (11 gm., 0.082 m) and p-toluenesulfonic acid (0.3 gm.) were dissolved 35 
in toluene (100 ml.) and refluxed for 64 hours. The toluene was condensed above a 
Soxhlet extractor, containing molecular sieves (type 4A), which was attached to a 
Dean and Stark apparatus. The toluene solution was diluted with absolute methanol 
(200 ml.) and cooled to 10°C. Sodium borohydride (10 gm., 0.26 m) was added 
40 portionwise; to the snrred reaction mixture during 15 minutes. The reaaion mixture 40 
was stirred at room temperature for 4 hours. Water (500 ml.) was added cautiously. 
The toluene layer was separated and the aqueous solution was further extracted with 
diethyl ether (300 ml.). The combined ether and toluene extracts were washed with 
water and then dried over magnesium sulfate. Evaporation of the solvents in vacuo 
45 afforded an oil. wt.=22 gm. The oil was purified by chromatography on silica gel. 45 
Elution of the column with methanol : benzene (1:9), afforded the title compound 
as an oil which was converted to the hydrochloride salt and crystallized from 
acetone: diethyl ether (1:1). m.p. 172—182°. wt.=12.5 gm. The salt was re- 
crystallized from acetone, m.p. 179—182°. wt.=7 gm. 

50 Anal. Calc. for Co,H,.NO . HCI : C, 72.38; H, 7.90; N, 4.22; CI, 10.68. 50 

Found : C, 72.61 ; H, 7.86; N, 4.30; CI, 10.61. 

Example 25 

7-Hydroxy-3-(l-methyI-2-phenylethyl)-l,2,4,5-tetrahydro-3H,3-benzazepine 
7 - Methoxy - 3 - (1 - methyl - 2 - phenylethyl) - 1,2,4,5 - tetrahydro - 3H,3 - 
55 benzazepine hydrochloride (13.0 gm., 0.039 m) was suspended in 48% aqueous hydro- 55 
bromic acid (180 ml.) and refluxed with vigorous stirring for 7 hours. The cooled 
reaction mixture was filtered and the precipitate was washed with water and acetone.- 
mp 240—250°. wt.=13.5 gm. The solid was dissolved in dimethylformamide : water 
(50 ml:l 7.) and sodium hvdroxide solution (50%, 3.12 gm.) was added. The pre- 
60 cipitated gum was extracted into chloroform and the chloroform solution was dried 60 
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over magnesium sulfate. Evaporation of the chloroform in vacuo afforded the title 
compound as an oil. The amine was converted to the hydrochloride salt and re- 
crystallized from methanol m.p. 273—283° (d). wt.=8 gm. 

Anal. Calc. for CiaH^aNO . HCl: C, 71.80; H, 7.61; N, 4.41; CI, 11.16. 
Found: C, 72.09; H, 7.78; 4.71; 01, 11.17. 

Example 26 

3-(p-Aminophenethyl)-7-methoxy-l,2,4,5-tetrahydro-3H,3-benza2epine (JVlethod E) 
A solution of p-nitrophenylacetic add (11.7 gm., 0.064 m) in tetrahydrofuran 
(50 ml.) was added to a solution of 7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazq)ine 
(10.3 gm., 0.058 m) in tetrahydrofuran (50 ml.) at room temperature. A solution of 
dicyclohexylcarbodiimide (14.5 gm., 0.0705 m) in tetrahydrofuran (50 ml.) was 
added immediately to the reaction mixture and stirring was continued for 4 hours. 
Acetic acid (10 ml.) was added to the reaction mixture and then the solids were 
removed by filtration. The solvent was evaporated in vacuo and the residue was 
treated with diethyl ether (150 ml.) and benzene (150 ml.). The insoluble solids were 
removed by filtration and washed with benzene (200 ml.). The soh'ds were dissolved 
in tetrahydrofuran (250 ml.) and filtered from a small quantity of dicyclohexyl urea. 
The benzene: ether extract was washed with potassium carbonate solution, and 
hydrochloric add (3N). The tetrahydrofuran extraa was washed with potassium 
carbonate solution. The extracts were combined and evaporated in vacuo to give the 
crude amide 3-(f-nitrophenylacetyl)-7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine. 
WL=25 gm. The crude amide was dissolved in methanol (200 ml.) and hydrogenated 
at 60 psi over platinum oxide (1 gm.). Hydrogen absorption ceased after 20 minutes 
with a drop in pressure of 17 psi. The catalyst was removed by filtration and the 
solvent was evaporated in vacuo. The residue was dissolved in hydrochloric add 
(0.3N, 1500 ml.) and filtered from some insolubles. The add solution was washed 
with ether and then it was basified with sodium hydroxide solution. The predpitated 
produa was extraaed into chloroform. The chloroform extract was dried over 
mapesium sulfate and evaporated in vacuo to give the crude amino-amide 3-(p- 
aminophenylacetyl)-7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine. wt.=22.5 gm. 
The ammo-aimde was dissolved in tetrahydrofuran (150 ml.) and added dropwise to 
a suspension of lithium aluminum hydride (5 gm., 0.0132 m) in diethyl ether (175 
ml.) at such a rate that gentle reflux was maintained. The reaction mixture was 
refluxed for 21 hours. The complex was decomposed by the successive addition of 
water (5 ml.), 15% sodium hydroxide solution (5 ml.) and water (15 ml.). The 
solvents were filtered and dried over magnesium sulfate. Evaporation of the solvents 
in vacuo afforded an oil which was converted to the dihydrochloride salt and re- 
crystallized from methanol to give the dihydrochloride of the title compound. m.D, 
264.5—265.5. wt.=ll.l gm. i- 

Anal. Calc. for CoH^.N^O . 2HC1: C, 61.79; H, 7.10; N, 7.59; CI, 19.20. 
Found: C, 61.63; H, 6.86; N, 7.61; CI, 19.45. 

Example 27 

3-(p-Aminophenethyl)7-hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepine (Method E) 
3-(p-Aminophenethyl)-7-methoxy-l,2,4,5-tetrahydro-3H,3-ben2azepine dihydro- 
chloride (11.3 gm., 0.0306 m) was suspended in 48% aqueous hydrobromic add (175 
ml.) and refluxed for 2 hours. The excess add and water were refhoved in vacuo. The 
residual solid was dissolved in water (250 ml.) and basified with potassium carbonate 
solution. The predpitated solid was filtered and dried. The solid was converted to 
the hydrochloride salt and reciystallized from medianol: diethyl etier (1:2\ mo 
309.5— 311.5°. wt.=8.7 gm. v ; F 

Anal. Calc. for QsHzaNjO . 2HC1: C, 60.84; H, 6.81; N, 7.89; CI, 19.95. 
Found: C, 60.62; H, 7.03; N, 8.06; CI, 19.85. 

Example 28 

7-(Metiioxy-3-(3-phenylallyl)-l,2,4,5-tetrahydro-3H,3-benzazepine (Method A) 
7-Methoxy-l,2,4,5-tetrahydro-3H,3-ben2a2epine (10 gm., 0.0564 m), triethyh 
amine (5.65 gpi., 0.0564 m), dimethylformamide (20 ml.) and benzene (80 mL) were 
mixed and stirred at room temperature. A solution of 3-chloropropenylben2ene (8.6 
gm., 0.0564 m) in benzene (30 ml.) was added dropwise during 5 minutes. The 
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reaction mixture was sdrred for 4 hours and then water (200 ml.) was added. The 
benzene layer was separated and washed with water. After drying over magnesium 
sulfate the benzene was evaporated in vacuo to give an oil. The w^,^ P"""^*^ ^ 
chromatography on silica gel and elution with benzene : methanol i'^-^J-'-'ff^^ _ 
5 amine 10.1 gm.) was converted to the hydrochloride salt and recr>'stallized from 5 
methylethylketone: methanol (15 : 1). m.p. 198—200°. wt.=9.4 gm.. 

Anal. Calc. for Co„Ho,NO . HCl: C, 72.81, H, 7.33; N, 4.25; CI, 10.75. 
Found: C, 72.79; H, 7.39; N, 4.20; CI, 10.84. 

Example 29 . . j m 

10 7-Hydroxy-3-(3-phenylalIyl)-l,2,4,5-tetrahydro-3H,3-ben2azepme (Method C) .10 

Triethylamine (8.15 gm., 0.082 m) was added to a solution of 7-hydroxy-l,2,4,5- 
tetrahydro-3H,3-benzazepine hydrobromide (10 gm., 0.041 m) in dimethylformamide 
(35 nJ.). Aft^ 5 minutes 3-chloropropenvlbenzene (6.25 gm., 0.041 m) was added 
dropwise during 15 minutes. The reaction mixture was stirred at room temperature 
for 4 hours. Water was added and the product was isolated by extraaion into ethyl 
acetate. The ethvl acetate extract was dried over magnesium sulfate and then the 
solvent was evapbrated in vacuo to give the title compound as a sohd ™ was re- 
cry-stallized from diisopropyl ether: methanol (5:1), m.p. 158—159 , wt.-».i gm. 

Anal. Calc. for C,3=iN0 : C, 81.68; H, 7.58;. N, 5.01 
20 Found : C, 81.63 ; H, 7.87; N, 5.28. 

Example 30 

7-Hvdrox\'-3(trans-2-phenylQ'clopropvlmethyl)-l,2,4,5-tetrahydro-3H,3-benzazepine 

(Method D) , ^ ^ . 

Triethylamine (15.5 gm., 0.154 m) was added to a solution of _ 7-hydroxy- 

25 l,2,4,5-tetrahydro-3H,3-ben2azepine hydrobromide (12.5 gm., 0.0512 m) m dimethyl- 25 
formamide (100 ml.) which was being stirred at room temperature. After 5 minutes 
.trans-2-phenyIcvclopropane carboxj'lic acid chlonde (18.45 gm., 0.1024 m) was 
added dropwise during 20 minutes. The reaction mixture was stirred at room 
temperature for 3 hours. The reaction mi.xture was diluted mth ethyl fetate f400 

30 ml) and water (200 ml.). The ethyl acetate extract was washed with hj-drochlonc 
add (3N) and sodium bicarbonate solution. The ethyl acetate layer was dned over 
magnesium sulfate and evaporated in vacuo to give a gum. wt.= 18 gm. This matenal 
was dissolved in tetrahydrofuran (100 ml.) and the solution was added dropwise to a 
r^pension of lithium aluminum hydride (3.9 gm., 0.1024 m) m tetrahydrofuran 

35 riOO ml.) during 30 minutes at room temperature. The reaaion mixture was stirred 
at Voom iemperatui^ for 3 hours. Ethyl acetate (15 ml.) was added cautiously followed 
by a saturated aqueous solution of ammonium tartrate (200 ml.). The tetrahydrofuran 
layer was separated and evaporated in vacuo. The residue was dned by azeotroping 
with benzene (750 ml.) and then the solid was triturated with acetone and filtered to 

40 give the title compound. wt.=12.55 gm. The amine was recrj'stallized from methanol. 
m.p. 190—192°. wt.=10.4 gm. 

Anal Calc. for C,.H=,NO: C, 81.87; H, 7.90; N, 4.77. 
Found: C, 81.73; H, 7.90; N, 4.77. 

Example 31 

45 3.(;/3-Actoxvethyl)-7-methoxT-l,2,4,5-tetrahydro-3H,3-ben2azepine « 

7-Methoxy-l,2,4,5-tetrahydro-3H,3-benza2epine fl2 gm., 0.068 m) and ethylene 
oxide (4 gm., 0.091 m) were dissolved in methanol at -40°C. The solution was 
stirred as the temperature rose to room temperature dunng 6 hours The excess 
ethylene oxide and solvent were evaporated in vacuo and f oil was obtained The 
50 oil can be crystallized from diisopropyl ether to give 3-(^-hydroxyethyI)-7-methoxy- 
l,2,4,5-tetrahydro-3H,3-benzazepine. m.p. 79—80°. 

Anal. Calc. for CHaoNO,: C, 70.55; H, 8.65; N, 6.33. 

Found: C, 70.34; H, 8.33; N, 6.56. , ^ , . ij 

The crude alcohol was dissolved in p>Tidine (25 ml.) and the solution was cooled 
55 to 10°C. Acetic anhydride (9 ml.) was added and the reaction was allowed to stand 
at room temperature for 16 hours. Evaporation of the pvndine and acetic anhydride 
in vacuo afforded a gum which was dissolved in water. The solution was basified with 
sodium carbonate solution and the precipitated oil was extracted mto diethyl ether. 
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Evaporation of the ether afforded an oil which was a mijcture of the required ester and 
the alcohol. The oil was dissolved in benzene and acetj'l chloride (1 ml.) was added! 
After 3 hours at room temperature the solvent was evaporated in vacuo and the residue 
was suspended in diethyl ether and treated with hydrogen chloride. The precipitated 
5 hydrochloride salt was filtered and reciystallized from methylethylketone. m.p. 5 
155—157°. wt.=8 gm. 

Anal. Calc. for CuHaiNOs . HCl: C, 60.07; H, 7.40; N, 4.67; CI, 11.82. 

Found: C, 59.96; H, 7.31; N, 4.87; CI, 11.82. 

Example 32 

10 3-(iS-Acetoxyethyl)-7-hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepme 10 

7-Hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepine (13.98 gm., 0.0855 m) and 
triethylamine (17.9 gm., 0.18 m) were dissolved in dimethylformamide (60 ml.) and 
the solution was heated and stirred to 100°. 2-Chloroethylacetate (22 gm., 0.18 m) 
was added dropwisc during 5 minutes. After 5 hours at 100° the reaction mixture was 

15 cooled and diluted with ediyl acetate (300 ml.). The ethyl acetate extract was washed 15 
with water and dried over magnesium sulfate. Evaporation of the solvent in vacuo 
afforded an oil. The oil was extracted with hot diisopropyl ether and the resultant 
solution was cooled to - 70°C. A gum precipitated and the supernatant solvent was 
decanted from it. The solution precipitated a small quantity (1.3 gm.) of the required 

20 ester. The solvent was evaporated in vacuo and the residue was combined with the 20 
gum from above and chromatogrammed on silica gel. Elution with benzene .-methanol 
(9:1) afforded the required ester (4.7 gm.) as a gum. The combined products (1.3 
gm. + 4.7 gm.) were converted to the oxalate salt which was recrystallized from 
methanol: ether (2: 1). m.p. 161 — 163°. 

25 Anal. Calc. for QoHsiNO, : C, 56.63 ; H, 6.24; N. 4.13. 25 

Found: C, 56.76; H, 6.25; N, 4.38. 

Example 33 

3-(!i?-Acetoxypropyl)-7-hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepine 
7-Hydroxy-l,2,4,5-tetrahydro-3H,3-benzazepine (13 gm., 0.08 m) was suspended 
30 in methanol (200 ml.) at reflux. 1,2-propylene oxide (5.55 gm., 0.096 m) was added 30 
dropwise during 10 minutes and the reaction mixture was stirred\and refluxed for 
furrfier 15 minutes. An additional portion of 1,2-propylene oxide (1.66 gm., 0.0286 m) 
was added and the reaction was continued for 1-| hours. The excess reagent and 
methanol were evaporated in vacuo and the residue was crystallized from a mixture 
35 of methanol (35 ml.) and ethyl acetate (100 ml.) m.p. 162 — 166°. The alcohol 35 
7-hydroxy-3-(6-hydroxypropyl>l,2,4,5-tetrahydro-3H,3-benzazepine was recrystallized 
from ethyl acetate. m.p. 164—166°. 

Anal. Calc. for QsHioNO, : C, 70.55; H, 8.65; N, 6.33. 
Found: C, 70.63; H, 8.63; N, 6.29. 
40 Benzyl bromide (13.7 gm., 0.08 m) was added dropwise to a solution 40 

of 7-hydroxy-3-(ijff-hydroxypropyl)-l,2,43-tetrahydro-3H,3-benzazepine (14.7 gm., 
0.0665 m) and potassium hydroxide (3.92 gm., 0.07 m) in absolute ethanol (80 ml.) 
at reflux, during 1.5 hours. The reaction mixture was refluxed a further 1.5 hours. 
The precipitated potassium bromide was filtered and the filtrate was evaporated to 
45 dryness in vacuo. The residue was dissolved in ethyl acetate and water. The ethyl 45 
acetate extract was separated and dried over magnesium sulfate. Evaporation of the 
ethyl acetate afforded an oil. wt.=20.4 gm. The oil was chromatogrammed on sih'ca 
gel and elution of the column with methanol : benzene (1 : 9) afforded the pure com- 
pound 7-benzyloxy-3-(j/?-hydroxypropyl)-l,2,4,5-tetrahydro-3H,3-benzazepine as an oil 
50 which solidified. m.p. 66—70°. wt.=14 gm. The product was recrystallized from 50 
petroleum ether (40—60°). m.p. 73 — 75°. 

Anal. Calc. for QoHosNO,: C, 77.13; H, 8.09; N, 4.50. 
Found: C, 77.20; H, 7.95; N, 4.64. 

7-Ben2yloxy-3-(i(5-hydroxypropyl)-l,2,4,5-tetrahydro-3H,3-benzazepine (14 gm., 
55 0.045 m) and triethylamine (5.05 gm., 0.05 m) were dissolved in benzene (100 ml.) 55 
and the solution was cooled to 10°. Acetyl chloride (3.92 gm., 0.05 m) was added 
dropwise to the stirred reaction mixture during 15 minutes. After stirring the reaction 
mixture for 2 hours at room temperature the benzene solution was filtered from the 
triethylamine hydrochloride. The benzene solution was washed with water, and sodium 
60 carbonate solution and then it was dried over magnesium sulfate. Evaporation of the 60 
benzene in vacuo afforded the crude ester 7-benzyloxy-3-(18-acetoxypropyl)-l,2,4,5- 
tetrahydro-3H,3-benzazepine. wt.= 14 gm. The ester was hydrogenated in acetic add 
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solution (200 ml.) over 5% palladium charcoal (2 gm.) at 50 psi and at room 
temperature. After 8 hours the absorption of hydrogen had ceased and the catalyst 
was removed by filtration. The acetic add was evaporated in vacuo and the residue 
was dissolved in chloroform. The chloroform solution was washed with sodium 
5 carbonate solution and water. Evaporation of the chloroform in vacuo afforded tiie 5 
title compound as an oil. wt.=10.2 gm. The oil was converted to the oxalate salt and 
recrystaUized from methanol, m.p. 195 — 197°. ■wt.=6.5 gm. 

Anal. Calc. for Ci.H.jNO,: C, 57.78, H, 6.56; N, 3.96. 

Found: C, 58.03; H, 6.51; N, 3.84. 

10 " Example 34 10 

3-(2-p-Aminophenyl-l-methylethyl)-7-me±oxy,l,2,4,5-tetrahydro-3H,3-benza2epine 
7-Metiioxy-l,2,4,5-tetrahydro-3H,3-ben2azepine (10 gm., 0.0565 m), l-(p-mtro- 
phenyl)-2-propanone (11 gm., 0.062 m) and p-toluenesulfonic add (0.2 gm.) were 
dissolved in toluene (100 ml.) and refluxed for 20 hours. A Dean and Stark apparatus 

15 was attached and the eUminated water was collected. The toluene solution was diluted 15 
with metiianol (200 ml.) and cooled to 10°. Sodium borohydride (8.5 gm., 0.226 m) 
was added portionvdse to the stirred reaction during 20 minutes. The reaction mixture 
was stirred at room temperature for 4 hours. Water (100 ml.) and dietiiyl ether (100 
ml.) were added cautiously. The oganic layer was separated and washed with dilute 

20 hydrochloric add. A gummy precipitate formed which was separated and then basificd 20 
with sodium hydroxide solution. The aqueous acid solution was also basified. The 
alkali irisolubles were combined and extracted into diethyl ether. The ether solution 
was dried over magnesium sulfate. Evaporation of the solvent afforded a dark red oil. 
wt.=10.6 gm. The oil was purified by chromatography on silica gel. Elurion of the 

25 column witii benzene: diethyl etiier (1:1) afforded 7-methoxy-3-[l-metiiyI-2-/)-nitro- 25 
phenylethyl]-l,2,4,5-tetrahydro-3H,3-benzazepine as an oil. The amine was converted 
to the hydrochloride salt and recrystaUized from methanol. m.p.=223— 230°. 
wt.=3.9 gm. 

Anal. Calc. for CoH=.,N=Os . HCl: C, 63.74; H, 6.69; N, 7.43; CI, 9.41. 
30 Found : C, 63.77; H, 6.69; N, 7.48; CI, 9.72. 30 

The amine hydrochloride (2.4 gm., 0.0064 m) was dissolved on methanol (75 ml.) 
containing cone, hydrochloric add (1 ml.) and the solution was charged widi 5% 
palladium-charcoal catalyst. The nitro group was hydrogenated at 50 psi during 15 
minutes. The solution was filtered from the catalyst and evaporated to give the crude 
35 tide compound as the dihydrochloride salt. The salt was purified by crystallization 35 
from metiianol: diethyl ether (2:1). m.p.=245— 255°. 

Anal. Calc. for H..H,„N.O . 2HCf : C, 62.65; H, 7.36; N, 7.31 ; CI, 18.50. 

Found: C, 62.47; H, 7.51; N, 7.33; CI, 18.13. 

Example 35 

40 3.(p-Acetaniidophenediyl)-7-me±oxy-l,2,4,5-tctrahydro-3H,3-benzazepine 40 

Triethylamine (11.0 gm. 0.108 m) was added to a suspension of 3-(p-amino- 
phenethyl)-7-methoxv-l,2,4,5-tetrahydro-3H,3-benzazepine dihydrochloride (13 gm., 
0.035 m) in chloroform (200 ml.). The mixture was stirred and cooled with an ice-water 
batii. Acetyl chloride (3.3 gm., 0.042 m) was added dropwise during 5 minutes and 
45 the reaction mixture was stirred at room temperature for 1 hour. The insoluble 45 
material was filtered to give the title compound as the hydrochloride salt, 
m.p.=289— -290°. wt.=8.0 gm. 

Anal. Calc. for C-,H.„N=0= . HCl: C, 67.28; H, 7.26; N, 7.47; CI, 9.46. 
Found: C, 67.10; H, 7.56; N, 7.53; CI, 9.34. 

50 Example 36 50 

7-Metiioxy-3[2-(4-phenyl-l-piperazinyI)-etiiyl]-l,2,4,5-tetrahydro-3H,3-benzazepine 
A solution of 2-(4-phenyI-l-piperazinyI) ethyl chloride (16.5 gm., 0.074 m) in 
benzene (50 ml.) was added dropwise during 30 minutes to a solution of 7-methoxy- 
l,2,4,5-tetrahydro-3H,3-benzazepine (11.9 gm., 0.067 m), triethylamine (7.5 gm., 

55 0.074 m) and dimetiiylformamide (30 ml.) in benzene (90 ml.) at room temperature. 55 
The reaction mixture was stirred at room temperature for 6 hours and then at reflux 
for 24 hours. The cooled reaction nuxture was diluted with water and the benzene 
layer was separated, dried over magnesium sulfate and evaporated in vacuo. The 
residual oil solidified and the solid was crystallized from isopropanol to give the tide 

60 compound. m.p.= 103 — 4°. wt.=9.2 gm. 60 
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The amine was converted to the dihydrochloride salt in methanol solution and 
was reciystallized from methanol. m.p.=282— 6° (d). 

Anal. Calc. for a^HjiNaO . 2HC1: Q 61.94; H, 7.65; N, 9.43; CI, 15.91. 
Found : C, 62.16; H, 7.88; N, 9.64; CI, 15.92. 
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Additional Examples 




R 




CH3O 


CH3-CH=CH-CH2— 


3-(3-Methylallyl)-7-methoxy- 

l,2,4,4-tetrahydro-3H,3- 

benzazepine 


HO 


CH3 — CH= CH — CH2 — 


7-Hydroxy-3-(3-methylallyl)- 

l,2,4,5-tetrahydro-3H,3- 

benzazepine 


CH3O 


— CH^CHjCHj— 


7-Methoxy-3-(3-phenylpropyl)- 

lA4,5-tetrahydro-3H,3- 

benzazepine 


HO 


^^\>— CH2CH2CH2- 


7-Hydroxy-3-(3-phenylpropyl)- 

l,2,4,5-tetrahydro-3H,3- 

benzazepine 


CH3O 




3-(m-Aminophenethyl)-7- 

methoxy-l,2,4,5-tetrahydro- 

3H,3-benzazepine 


HO 




3-(OT-Aminophenethyl)-7-hydroxy- 

l,2,4,5-tetrahydro-3H,3- 

benzazepine 


CH3O 


^NH2 


3-(o-Aminophenethyl)-7- 

methoxy-l,2,4,5-tetrahydro-3H, 

3-benzazepine 


HO 


^NHz 


3-(o-Anunophenethy])-7-hydroxy- 

l,2,4,5,-tetrahydro-3H,3- 

benzazepine 


HO 




3-(p-Acetamidophenethyl)-7- 

hydroxy-I,2,4,5-tetrahydro- 

3H,3-benzazepine 


CH3O 


CH3C0NH— ^^'"'^ 

^\:H2CH2~ 


7-Methoxy-3-(/)-methylammo- 
phenethyl)-l,2,4,5-tetrahydro- 
3H,3-benzazepine 


HO 


CH3NH— ■^3>-C«2CH2- 


7-Hydroxy-3-(/)-methylamino- 
phenethyl)-l,2,4,5-tetrahydro- 
3H,3-benzazepine 


CH3O 


CH2CH2 


3-(/)-Dimethylaminophenethyl)- 

7-methoxy-l,2,4,5-tetrahydro- 

3Hj3-benzazepine 
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1 R* 1 


R 


ArlHifi'nnal pYflTTinlPS 1 


HO 




3-(/)-DimethyIaminophenethyl)- 

7-hydroxy-l,2,4,5-tetrahydro- 

SHjS-benzazepine 


w 

XI 


H2N— \_y-CH2CH2- 


3-(/i-Aniinophenethyl)-l,2,4,5- 
tetrahydro-3H,3-benzazepme 


HO 


"2N— C^CH2CH- 
CH3 


3-(2-/>-AminophenyI-l-methyl- 
ethyl)-7-hydroxy-l,2,4,5-tetra- 
hydro-3H,3-ben2azepine 


CH3O 


CHo=C— CHo— 
' 1 

CH3 


7-Mcthoxy-3-(2-methylallyl)- 
1 ,2,4,5-tetrahydro-3H,3- 
benzazepine 


CH3O 




7-Methoxy-3-[2-(4-pyridyl)- 

ethyl]-l,2,4,5-tetrahydro-3H,3- 

benzazepine 


HO 


N<^-CH2-CH2- 


7-Hydroxy-3-[2-(4-pyridyI) 

ethyl]-l,2,'4,5-tetrahydro-3H,3- 

benzazepine 












1 


CH3O 


(CH3)oC=CH-CH2— 


3-(3,3-Dimethylallyl)-8-methoxy- 

2-methyl-l,2,455-tetrahydro-3H,3- 

benzazepine 


CH3O 


(CH3).C=CH-CH«— 


(+)-3.(3,3-Dimethylallyl)-8- 
methoxy-2-methyl-l ,2,4,5- 
tetrahydro-3H,3-benzazepine 


CH3O 


(CH3)oC=CH— CHo— 


( - )-3-(3,3-Diinethylallyl)-8- ' 
methoxy-2-mediyl-l,2,4,5-tetra- 
hydro-3H,3-benzazepine 


HO 


(CH3).C=CH— CHo— 


3-(3,3-Diinethylanyl)-8-hydroxy- 

2-methyl-l,2,4,5-tetrahydro- 

3H,3-benzazepine 


HO 


(CH3)oC=CH— CHo— 


(+).3.(3^3-Dimethylallyl)-8- 

hydroxy-2-methyl-l,2,4,5- 

tetrahydro-3H,3-benzazepine 


HO 


(CH3)oC=CH-CH2— 


(_).3.(3,3.Dimethylallyl)-8- 

hydroxy-2-methyl-l,2,4,5-tetra- 

hydro-3H,3-benzazepine 


CH3O 


I>-CH2- 


3-CycIopropylmethyl-8-methoxy- 

2-niethyl-l,2,4,5-tetrahydro- 

3H,3-benzazepine 


HO 


D^CH2- 


3-Cyclopropylmethyl-8-hydroxy- 

2-methyl-l,2,4,5-tetrahydro- 

3H,3-benzazepme 
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R 


Additional Examples 


CH3O 




3-Cyclobutylmethyl-8-methoxy- 
2-methyl-l,2,4,5-tetrahydro- 
3H.3-b en 7n 7pni n p 


HO 


P-CII2- 


3-Cyclobutylmethyl-8-hydroxy- 
2-methyl-l,2,4,5-tetrahydro- 


CH3O 


CHo=CH-CH2— 


3-Allyl-8-methoxy-2-methyl- 
l,2,4,5-tetrahydro-3H,3- 

benz97eninf*' 


HO 


CH2=CH-CH2- 


3-Allyl-8-hydroxy-2-methyl- 
l,2,4,5-tetrahydro-3H,3- 


CH3O 


CHn=C— CH„— 

1 " 
CH3 


8-Methoxy-2-methyl-3-(2- 

methylallyI)-l,2,4,5-tetrahydro- 

3H,3-benzazepine 


HO 


CH2=C-CH,— 
1 

CH3 


8-hydroxy-2-methyl-3-(2- 

methylallyl)-l,2,4,5-tetrahydro- 
3H,3-hen7fl7pniTip' 


CH3O 




8-Methoxy-2-methyl-3-plienethyl- 

lA4,5-tetrahydro-3H,3- 

benzazepine 


HO 
CH3O 




8-hydroxy-2-methyl-3-phenetliyl- 

l,2,4,5-tetxahydro-3H,3- 

benzazepine 

8-Methoxy-2-methyl-3-(3- 

phenylallyl)-i;2,4,5-tetrahydro- 

3H,3-benzazepine 


HO 




8-Hydroxy-2-methyl-3-(3- 

phenylallyl)-lA4,5-tetrahydro- 

3Hj3-benzazepine 


CH3O 

CH3O 

CH3O 

HO 

HO 


"2N--O^C"2CH2- 

"^""X^-'^"2Ci;2- 


3-(p-Aminophenethyl)-8- 

inethoxy-2-methyl-l,2,4,5- 

tetrahydro-3H,3-benzazepme 

(+)-3-Cp-Aminophenethy])-8- 

methoxy-2-methyl-l,2,4,5- 

tetrahydro-3H,3-benzazepine 

( -)-3-(p-Aminophenethyl)-8- 

methoxy-2-methyl-l,2,4,5-tetra- 

hydro-3H,3-benzazepine 

3-(/)-Aminophenethyl)-8-hydroxy- 

2-methyl-l ,2,4,5-tetrahvdro- 

3H,3-benzazepine 

(+)-3-(p-Aniinophenethyl-8- 

hydroxy-2-methyl-l,2,4,5- 

ieiranyaroori,3-Denzazepine 


HO 




(— )-3-(^-Ammophenethyl)-8- 

hydroxy-2-methyl-l,2,4,5- 

tetrahydro-3H,3-benzazepine 
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R 


Addirional Examples 


CH3O 


H 






a. W prhny v-2-methvl- 1 .2.4.5- 

tetrahydro-3H,3-benzazepme 


HO 


H 






8-Hydroxy-2-methyl-l,2,4,5- 
tetrahydro-3H,3-beiizazepine 


H 


H 






2-Methyl-l,2,4,5-tetrahydro- 
3H,3-benzazepine 




R 


R2 


Additional Examples 




^% 










CH5OCH0O 


(CH3)oC=CH 

CHj 


H- 




0-Methoxymethyl-3-(3,3- 
dimethylallyO-T-hydroxy- 
1 j-ieiranyuro- jiijj- 
benzazepine 


CH3OCH2O 


(CH3)oC=CH— 
CH2 


CH3- 


0-Methoxymethyl-3-(3^- 
dimethylallyI)-8-hydroxy- 

hydro-3H,3-benzazepine 


(J 




(CH3)2C=CH— 
CH. 


H- 




3-(3,3-DimethylaUyl)-7- 
nicotinoyloxy-l,2A5- 
tetranyaro-jxijj-Dcnzazc- 
pine 


Qr 


(CH3)oC=CH-CHj— 


CH3 


3-(3,3-Dimethylallyl)-2- 
methyl-8-nicotinoyloxy- 
jj/j^jj-ieiranyaro-jnjj- 
benzazepine 


CH3O 




(CH3)C=CH-CHs— 




3-(3,3-Dimethylallyl)-8- 
methoxy-2-phenyl-l,2,4,5- 
icuanyuro-jiisJ-Liviiioit 
pine 


HO 




(CH3)2C=CH-CH2— 


< 




3-(3,3-Dimethylallyl) 8 
hydroxy-2-phenyl-l,2,4,5- 
fptTnlivHro-3H.3-benzaze- 
pine 


CH3O 




(CH3)oC=CH— CH.— ^ 


^ 




2-Benzyl-3-(3,3-dimethyl- 
allyl)-8-methoxy-l,2,4,5- 
tetrahydro-3Hj3- 
benzazepine 


HO 




(CH3)2C=CH-CH2— 






2-BenzyI-3-(3,3-dimethy- 
lallyl)-8-hydroxy-l,2A5- 
tetrahydro-3H,3-benzaze- 
pine 


CHgO 




(CHo)3C=CH— CHo— 


C2H5- 


3-(3,3-Dimethylallyl)-2- 
ethyl-8-methoxy-l,2,4,5- 
tetrahydro-3H,3- 
benzazepine 



23 
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HO 



(CH3)2C=CH-CH2 



CoHi 




.N-R 



Additional Examples | 



3-(3,3-Dlmethylallyl)-2- 
etbyl-8-hydroxy-l,2,4,5- 
tetrahydro-3H,3- 
benzazepine 



R* 


R 




CH3O 


(CH3)„C=CH— CH„— 


3-(3,3-Dimethylallyl(-8-methoxy-l- 
methvl-1 2 4 S-tetTnlivHm-*^TT ^- 

ui J 1 X U all J UJL U -/I ±^ J" 

benzazepine 


HO 


rCH,')oC=CH— CH,— 

O-CH2- 


3-f3 S-DimethvlallvlVS-TivHrnvw-l- 

methyl-I,2,4,5-tetrahydro-3H,3- 

benzazepine 


CH3O 




3-Cyclopropylmethyl-8-inethoxy-l- 
methyl-l,2,4,5-tetrahydro-3H,3- 

benTa Teni Ti I* 


HO 




3-Cyclopropylmethyl-8-hydroxy-l- 

methyI-l,2,4,5-tetrahydro-3H,3- 

benzazepinc 


CH3O 


CH2= CH— CHj"" 


3-Allyl-8-methoxy-l-methyl-l,2,4,5- 
tetrahvdro-3H.3-benza7eoine 


HO 


CH2= CH — CH2 — 


3-allyl-8-hydroxy-l-methyl-l3234,5- 


CH3O 




8-Methoxy-l-methyl-3-phenethyl- 
lA455-tetrahydro-3H,3-benzazepme 


HO 




8-Hydroxy- l-methyl-3-plienethyl- 
lA435-tetrahydro-3H,3-benzazepine 


CH3O 




3-(/)-Aminophenethyl)-8-methoxy-l- 

methyl-l,2,4,5-tetrahydro-3H,3- 

benzazepine 


HO 


"2N-^^CH2CH2- 


3-(/)-Aminophenethyl)-8-hydroxy-l- 

methyl-l,2,4,5-tettahydro-3H,3- 

benzazepine 


CH3O 


C°>-CH=C)i-C!h— 


8-Methoxy-l-methyl-3-(3-phenylallyl)- 
I,2,4,5-tetrahydro-3H,3-benzazepine 


HO 


^^-CH=CH-eH2— 


8-Hydroxy-l-methyl-3-(3-phenylallyl)- 
l,2,4,5-tetrahydro-3H,3-benza2epine 
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K 






CHgO 


(CH3)2C=CH-CH2— 


H 


3-(3,3-Dimethylallyl)-6- 
methoxy-l,2,4,5-tetrahydro- 
^rij^" Denzazcpiuc 


HO 


(CH3)2C=CH-CH2- 


H 


3-(3,3-Dimethylally])-6- 
hydroxy-l,2,4,5-tetra- 


CH3O 


(CH3)2C=CH-CH2- 


CH3 


3-(3,3-DimethylalIyl)-6- 

methoxy-2-methyl-l,2,4,5- 

tetrahydro-3H,3-benzazepine 


HO 


(CH3)oC=CH-CHj- 


CH3 


3-(3,3-DimethyIallyl)-6- 
hydroxy-2-methyl-l,2,4,5- 
tetrahydro-3H,3-benzaze- 
pine 



2(5 



1,268,243 



26 



Pi 




33 


3! 


33 


52 


53 


33 


33 


33 


33 


33 


k 




33 


33 


53 


33 


5! 


33 




X 


33 


33 




33 


33 


33 


33 


53 


33 


K 


33 


33 


33 


33 




S 


S3 


33 


'33 


33 


53 


33 


33 


33 


33 


33 


Pi 


O 

w 


S 


O 


O 
33 


O 
53 


O 
33 


O 
53 


O 
33 


O 
53 


O 
33 


O 

n 

o 




a 


33 


33 


33 


5i 


33 


33 




3: 


33 


53 






33 




1—4 


5! 


33 


33 


33 


53 


33 






33 


53 


33 


33 


33 


53 


33 




53 


53 










27 



1,268,243 



27 




28 



1,268^43 



28 



X 



K ffi EC 



XXX X 



Pi 



X X XX XX 



K EC 33 EC 



Pi 



X 



X X XX XX 



a S3 EC EC 



X X XX XX 



XXX X 



O 

EC 
U 



O 

n 

X 

u 



a 



o o 

a a 
u u 



o o o o 

a" a a o a" o 
o u u a u a 



a a a 



a a a a 



Pi 



X 



X 



XX XX 



X X 



X 



Pi 



X 



XX XX 



X 



a 
u 



a 
o 



a 



a: 

u 

5— o 



■u 

I 

o— o 

I 



o 



I 

a 

u 



^ — N >— V 



►,5' a 



CI 

a 

y 



04 



5G a a 
u u-o u u— u 



0 



I 



a. 
I 



o 



0 ¥ Q 0 



u 

m I 
5-5 



29 



1,268,243 



29 




31 



1,268,243 



31 





w 




w 


S3 




K 


K 


S3 


S3 










S3 


Hi* 








S3 


Pi 


n 

W 
u 
o 


O 


sf 
u 
o 


HO 


& 


w 


w 


S3 


SI 




w 


w 


S3 


S3 


Pi 


S3 




S3 


S3 


P< 


u 


Q 


r 

m 

O 

1 

tM 
s: 
(J 


oi 

sc 
O 

L 




1 


u 

1 


1 


o 

1 




1 







32 



1,268,243 



32 



Reaction Scheme C 
ALKLY SUBSTITUTION ON THE AZEPINE RING 




,N— TS 



2. XCH-COO£t 
I 




r3 r1 



4tQ 

2./H7 ^„ 



r3 rI b3 r1 

- ■ CH3? • - 




NH y I .N-R 



R', R3 R' = H, lower alkyl 
X = halogen 
Ts CI = toluenesulfonyl chloride 

Example 37 

3-(p-Aminophenethyl)-8-inethoxy-2-methyl-l,2,4,5-tetrahydn>-3H,3-benza2epine 

5 A solution of p-toluenesulfonyl chloride (28.8 gm., 0.15 M) in benzene (100 ml.) 

was added dropwise to a solution of 2-(3-nietiiox>T3henyl)-l-niethyletiiylamine (23 gm., 5 
0.139 M) and triethylamine (13 gm., 0.15 M) in benzene (200 ml.) during 30 minutes. 
The reaction was stirred at room temperature for 4 hours. The precipitated triethyl- 
amine hydrochloride was filtered off and the benzene solution was washed with hydro- 
chloric add (3N), water and saturated brine. The benzene solution was dried over 

10 magnesium sulfate. Evaporation of the solvent afforded N-toluene-/)-sulfonyl-2-(3- jq 
methoxyphenyl)-l-methylethylamine as an oil. Wt=42 gm. 

The crude sulfonamide (43 gm., 0.135 M) was dissolved in acetone (1100 ml.). 
Anhydrous potassium carbonate powder (135 gm.) was added and the reaction was 
stirred and refluxed. Ethylbromoacetate (33.7 gm., 0.202 M) was added in four equal 

15 portions at 30 minute intervals. After stirring and refluxing for 20 hours the salts 15 
were filtered from the cooled solution. Evaporation of the acetone gave an oily residue 
which consisted mainly of the alkylated amine. The ester function was hydrolysed by 
refluxing the oil with etiianol (95%, 900 ml.) and sodium hydroxide (10% aqueous, 
270 ml.) for 6 hours. The ethanol was removed on the rotatory evaporator and the 

20 aqueous residue was diluted with water (1 1.) until a clear solution was obtained. The 20 
solution was washed with diethyl ether and then it was made acid with concentrated 
hydrochloric acid. The oily precipitate was extraaed into ether and then the ether 
solution was washed with sodium bicarbonate solution. The bicarbonate solution was 
separated and acidified with concentrated hydrochloric acid and the predpitated add 

25 was isolated in diethyl ether. The ether solution was dried over magnesium sulfate. 25 
Evaporation of the solvent afforded N-[2-(3-medioxyphenyl)-l-methyl] ethyl-N- 
toluene -p-sulfonyl glycine as a viscous oil which resisted crystallization. Wt = 40.5 gm. 

The crude add (40 gm., 0.106 M) was refluxed in benzene solution (500 ml.) 
with thionyl chloride (25.3 gm., 0.212 M) for 9 hours. The excess thionyl chloride 

30 and solvent were removed on the rotatory evaporator. The crude acid chloride was 30 
dissolved in methylene dichloride (100 ml.) and added dropwise to a suspension of 
alumimmi chloride (17.4 gm., 0.13 M) in methylene dichloride (300 ml.) which had 
been cooled to - 65°C. The addition took 3 hours. The reaction was stirred at - 65° 
for a further 7 hours and then it was stirred while wanning to 15°C. during 12 hours. 



55 



10 
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The reaetion mixture was poured onto ice (1500 gm.)/concentrated hydrochloric acid 
(75 ml.) and the mixture was stirred for 1.5 hours. The methylene chloride layer was 
separated and washed with water, sodium bicarbonate solution and saturated -brine. 
Evaporation of the solvent afforded an oil. Wt=37 gm. The oil was -purified by 
5 chromatography on silica gel. Elution of the column with acetone: benzene (1:40) 
afforded crude 3-(p-aminophenylethyl>-8-methoxy-2-methyl-l,2,4,5-tetrahydro-3I^- 
benzazepine which was purified by crystallization from absolute methanol. •.Wt= 11 4 
gm. m.p. 119—121.5°. 

Anal. Calcd. for Q9H21NO4S : C, 63.49; H, 5:89; N, 3.90; S, 8.92 
10 Found: C, 63.77; H, 6.04; N, 3.61; S, 8.93 

Further elution of the column afforded the 9-methoxy isomer which was 
crystallized from absolute methanol. Wt= 1.5 gm. m.p. 127—128° 

Anal. aicd. for C,„HoiNO.S : C, 63.49; H, 5.89; N, 3.90; S, 8.92 

Found: C, 63.41; H, 6.03; N, 3.65; S, 9.16 

15 l-Hydroxy-7-methoxy-4-methyl-3-toluene-p-sulfonyl-l,2,4,5-tetrahydro-3H;3- 15 

benzazepine 

Sodium borohydride (1 gm., 0.0264 M) was added during 5 minutes to a- sus- 
pension of 7-methoxy-4-mediyl-3-toluene-p-sulfonyl-l,2,4,5-tetrahydro-3H,3-benzaze- 
pin-l-one (7.5 g gm., 0.0208 M) in absolute ethanol (100 ml.) at room temperature. The 

20 mixture was warmed to 60° during 30 minutes and then the heat source was removed. ;20 
After stirring for a further 3 hours at room temperature the reactiwi mixture was 
poured onto ice/concentrated hydrochloric acid (500 ml./25 ml.). The .piediMtate 
was extracted into chloroform. Evaporation of the chloroform afforded a viscous oil 
which, on trituration with diethyl ether afforded a solid. Wt=5.4 gm. m.p.=83— 87°. 

25 The solid was crystallized from diethyl ether to give the pure title compound. m.p. 25 

84 — 87°. or f f ■> 

Anal. Calcd. for CioHaNO.S : C, 63.14; H, 6.41; N, 3.88; S, 8.87 
Found: C, 63.09; H, 6.40; N, 4.00; S, 9.11 

8-Methoxy-2-methyl-3-toluene-/)-sulfonyl-l,2-dihydro-3H,3-benzazepine 
30 1 - Hydroxy - 7 - Methoxy - 4 - methyl - 3 - toluene - p - siilfonyl - 1A4,5 - 30 

tetrahydro - 3H,3 - benzazepine (7 gm., 0.0194 M) and p-toluene .sulfonic add' 
(20 mg.) were dissolved in benzene (80 ml.) and the solution was refluxed for .1.5 
hours. The solvent was condensed over a Soxhlet tube containing Linde Type 3 A 
molecular sieves {-^ inch). The solvent was evaporated and the residue was purified 
35 by chromatography on silica gel. Elution oif the column witii acetone : benzene (3.:-100) 35 
afforded an oil which solidified on trituration with diisopropyl ether to give the title 
compound. Wt=5.0 gm. m.p.=77 — 79° 

Anal. Calcd. for Ci»H»,NO,S : C, 66.43;-H, 6.16, N, 4.08; S, 9.34 
Found: C, 66.26; H, 628; N, 3.93; S, 9.23 
40 Further elution of the column afforded a solid which was crystallized from 40 

absolute methanol. Wt=0.38 gm. m.p.=177 — 182° 
Found: C, 66.20; H, 6.38; N, 3.95; S, 9.52 

8-Methoxy-2-metiiyl-3-toluene-/>-sulfonyl-l,2,4-5-tetrahydro-3H,3-ben2azq>ine 

A solution of 8-methoxy-2-methyl-3-toluene-/)-sulfonyl-l,2-dihydro-3H,3- 
45 benzazepine (4.7 gm., 0.0137 M) in acetic acid (50 ml.) was hydrogenated over 5% 45 
palladium-charcoal (0.4 gm.) in a Parr apparatus at an. initial . pressure of 37 psi. The 
adsorption of hydrogen was complete in 2.5 hours. The catalyst was filtered off and 
the filtrate was evaporated to dryness. The residue was triturated with diisppr(^l 
ediyl to give the title compound as a solid. Wt=4.3 gm. The solid was crystallized 
50 from absolute methanol, m.p. =86 — 89°. 55 

Anal. Calcd. for CoHjaNO^S : C, 66.07; H, 6.71 ; N, 4.06; S, 9.28 

Found: C, 66.10; H, 6.88; N, 3.97; S, 929 



8-Methoxy-2-methyl-l,2,4,5-tetrahydix>-3H,3-benzazepine 
,T^,^ - Methoxy - 2 - metiiyl - 3 - toluene - p - sulfonyl - 1,2,4,5 - tetrahydro - 
3H,3 - benzazepme (1 gm., 0.003 M) was suspended in liquid ammonia (35 ml.). 55 
Sodium (0.15 gm.) was added portionwise until the blue color persisted. After a 
further 15 minutes ammonium chloride (2 gm.) was added and the ammonia was 
aUowed to evaporate. Water was added and the insolubles were extracted into diediyl 
ether. Evaporation of the etiier afforded an oil Wt=0.62 gm. The tile compound was 
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isolated as the hydrochloride salt and the salt was crystallized from iso-propanol. 
Wt=0.28 mg. m.p.= 196— 200°. 

Anal. Calcd. for QoHkNO.HCI: C, 63.29; H, 7.97; CI, 15.57; N, 6.15 

Found: C, 63.34; H, 8.22; CI, 15.33; N, 6.20 
5 By following the procedure of example 26, 8-methoxy-2-methyl-l,2,4,5-tetra- 5 

hydro-3H,3-benzazepine is converted to the corresponding amide by p-nitrophenyl- 
acetic acid and dicyclohexyl-carbodiimide in tetrahydrofuran solution. Reduction of 
the amide in methanol solution over platinum oxide affords the correspond- 
ing amine, 3-(p-aminophenylacetj'l)-8-methoxy-2-methyl-l,2,4,5-tetrahydro-3H,3- 
10 benzazepine. The amino-amide is reduced by lithium aluminum hydride in tetrahydro- 10 
furan at reflux to give the compound, 3-(p-aminophenethyl)-8-methoxy-2-methyl- 
l,2,4,5-tetrahydro-3H,3-benzazepine. 

Example 38 

3-(p-Aminophenethyl)-8-hydroxy-2-methyl-l,2,4,5-tetrahydro-3H,3-benza2epine 
15 By following the proceduit of example 27, 3-(p-aminophenethyl)-8-medioxy-2- 15 

methyl-l,2,4,5-tetrahydro-3H,3-benzazepine is demethylated by refluxing with 48% 
aqueous hydrobromic acid. The title compound is obtained from the hydrobromide 
sdt by neutralizing with potassium carbonate solution. 

Example 39 

20 3-(3-3-Dimethylallyl)-8-methoxy-2-methyl-l,2,4,5-tetrahydro-3H,3-benzazepine 20 

By following the procedure of example 3, 8-methoxy-2-methyl-l,2,4,5-tetrahydro- 
3H,3-benzazepine is treated with l-chloro-3-methyl-2-butene and triethylamine in a 
solution of benzene and dimethylformamide to give the title compound. 

Example 40 

25 3-(3,3-DimethyIallyl)-8-hydroxy-2-methyl-l,2,4,5-tetrahydro-3H,3-benzazepine 25 

8-Methoxy-2-methyl-l,2,4,5-tetrahydro-3H,3-benzazepine is treated with 48% 
aqueous hydrobromic acid at reflux. Evaporation of the excess acid affords the com- 
pound, 8-hydroxy-2-mcthyl-lA4,5-tetrahydK>-3H,3-benzazepine hydrobromide. By 
following the procedure of example 4, 8-hydroxy-2-methyl-l,2,4,5-tetrahydro-3H,3- 

30 benzazepine hydrobromide is treated with triethylamine in dimethylformamide solution. ^ 
The resulting amine is treated with l-chIoro-3-methyl-2-butene to give the title 
compound. 

Example 41 

3-(p-Aminophenethyl)-7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine methiodide 
35 lodomethane (1.5 gm., 0.0114 M) was added to a solution of 3-(p-amino- 

phenethyl)-7-methoxy-l,2,4,5-tetrahydro-3H,3-benzazepine (3 gm., 0.0103 M) in 
acetone (40 ml.). The acetone was decanted from the gummy precipitate and the 
gum was triturated with ethyl alcohol (95%) to give the soL'd methiodide. The salt 
was recrystallized from water. Wt=0.8 gm. m.p.=236 — 239°. ^ 
40 Anal. Calcd. for CoHorlN.O: C, 54.79; H, 6.21; 1, 28.95; N, 6.39 

Found: C, 54.64; H, 6.29; 1, 29.13; N, 6.39. 

PHARMACOLOGICAL ACTIVITY OF BENZAZEPINE COJVIPOUNDS 
Compounds of the present invention have been evaluated in experimental animals 
for analgesic activity and ability to antagonize the action of strong narcotic analgesics. 

45 It has been possible through use of conventional testing methods in animals to 
demonstrate various degrees of these activities by one or several methods and routes 
of administration at dose levels which do not result in gross toxic manifestations. In 
addition, other pharmacological properties of representative compounds of this in- 
vention have been detected, such as antihistaminic and anticholinergic activity. 

50 Recognized indications of drug addiction typical of the opiates have not been observed 
following administration to the morphine dependent monkey indicamg a lack of 
addiction liabilty for these benzazepine compounds. Thus, results of pharmacological 
evaluations support the contention that the benzazepine compounds of the formulae 
disclosed in this application are of value as narcotic antagonist analgesics. 

55 Results 55 

Analgesic Activity 

Table I provides a sunmiary of the results obtained when representanve com- 
pounds of this invention were tested for analgesic activity by the methods described. 
The narcotic antagonist analgesic pentazocine and the narcotic analgesics morphine 
60 and codeine are included for comparison. It is evident from this comparison that the w 
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majority of compounds which exhibit significant activity at dose levds below those 
producing toxic manifestations, i.e., less than the highest non-symptomatic dose 
(HNSD), are effective primarily by the parenteral route. Exceptions are compounds 
SR654— 66A, SR673— 98A, SR727— 52A, and SR701— 77A which are active by 

5 the oral route. The predominance of parenteral efficacy is evident by both the hot 5 
plate method where the intraperitoneal route was used and by the writhing method 
with administration by the subcutaneous route. The most active compoimds were 
SR673— 98A, SR751— 227A, SR673— 50A, and SR753— 850A. In addition, these 
compoimds also exhibit the greatest separation between effective dose and toxic or 

10 lethal doses indicating a more favorable therapeutic index. 10 
The most aaive compounds listed in Table I are comparable to codeine by the 
hot plate method of testing and are 6 to 10 times more active than pentazocine by 
the intraperitoneal route in this test. Compounds which exhibit activity by the oral 
route in the wriAing test (SR654 — 66A, SR673— 98A) are approximately twice as 

15 aaive as pentazocine. 15 
The benzazepine compounds listed in Table II are examples showing narcotic 
antagonist activity determined by two methods. Inhibition of oxymorphine mydriasis 
in the mouse provided qualitative evidence of antagonist activity whereas inhibition 
of morphine analgesia in the rat permitted semiquantitative expression of antagonism. 

20 Narcotic antagonist activity was demonstrated for all of the benzazepine compounds 20 
in Table II by both the test methods. Compounds SR701— 37A and SR673— 98A 
appeared to be more potent antagonists than pentazocine whereas SR673— 50A, 
SR727 — 52A and SR727 — 51 A are about equipotent to pentazocine. No compound 
possessed activity approaching that of nalorphine, including the standard pentazocine. 

25 In addition to therapeutic application of these compounds as analgesics, narcotic 25 
antagonists have been of value in treatment of narcotic addiction. 

For aU benzazepine compounds listed, various degrees of similar toxic manifesta- 
tions occurred with increasing dosage characteristics by depression, ataxia, reduced 
respiration, exophthahnos^ salivation, lacrimation, vasodilation, cyanosis and mydriasis. 

30 Also common with all compounds was development of moderate to severe clonic con- 30 
vulsions and death of the animals was attributable to respiratory failure. 

Antihistaminic and Anticholinergic Activity 

Table III provides a summary of the relative antihistaminic and anticholinergic 
activity of benzazepine compounds as demonstrated through use of isolated segments 
35 of guinea pig ileum. It is apparent from these results tiiat positive antihistaminic . 35 
action can be elicited with the compounds listed in the table, the most potent of which, 
(SR673 — 98A) is approximately 25 time less active than the antihistaminic standard 
diphenhydramine. Weak anticholinergic activity relative to atropine was exhibited by 
these compounds. 
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Table II 

Narcotic Antagonist Activity of Benazepine Compounds 



Antagonism Antagonism 
of of 



Compound 
No. 


Name 


Oxymorphone 

Mydriasis 
PO* IP** 


Morphine 
Analgesia 
S.C.*** 


SR— 701— 37A 


3-(3,3-dimethylallyl>7- 
hydroxy-lj2,435 tetra- 
hydro-SHjS-benzazepine 
hydrochloride 


T 


_ 1 


+ -r-r 


SR— 673— 98A 


3-(paraamino phenylethyl)- 
7-methoxv 1.2.3.5 tetra- 
hydro-3Hj3-benzazepine 
dihydrochloride 


— 


+ 


+ + 


SR 673 50A 


N-Phenethyl-7-methoxy- 
1,2,4,5 tetrahydro-3H,3- 

1^pn7^7pr>ine hvHrnchloride 




-J- 


+ 


CR 727 52A 


7-Methoxy-3-(3-phenyl- 
allyl)-l,2,4,5-tetrahydro- 

chloride 






+ 


SR— 727— 51A 


3-AllyI-7-methoxy-l,2,4,5- 
tetrahydro 3H,3-benzaze- 
pine hydrochloride 


1 ^ 
1 


+ 


1 

T 




Pentazocine 


+ 


I 
1 


+ 




Morphine 










Codeine 










Nalorphine 


I 

T 


+ 


Approximately 
20—100 times 
more active 
than compounds 
listed above. 



* PO = Per OS 

** IP = Intraperitoneal 

*** S.C. = Subcutaneous 
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Table III 



Antihistamine and Anticholinergic Activity of 
Benzazepine Compounds 



Comnoiincl 


Cone, for 50% 

Hlnrlr nf 

Acetylcholine 

HS/^" nil 


Cone, for 50% 

OlOCK Ot 

Histamine 
Hg/^u ml 


SR 701 31 A 


ion 


/O 


SR 727 — 43A 


220 


Oft 


SR 701— 89A 




/ J 


SR 730— 243A 


94 


'54 


SR 673-98A 


54 


3 


SR 725— 61A 


840 


100 


SR 654-66A 


540 


20 


XR 673-50A 


74 


10 


Atropine 


0.0035 


37 


Diphenhydramine 


3.3 


0.12 



WHAT WE CLAIM IS: — 
1. A compound of the formula: 




Formula I 

5 or the pharmaceutically acceptable additim salts thereof, wherein R is H, lower alkyi, 5 
dialkylammoalkyl; lower alkenyl containing 3—6 carbon atoms; aryl-Q— Q alkenyl; 
cycloalkyl-alkyl; aryl-cycloalkyl-alkyl; propargyl; aryl-lower alkyl, the aryl group 
selected from phenyl, tolyl, nitrophenyl, aminophenyl, acylaminophenyl, methoxy- 
phenyl, hydroxyphenyl, methylaminophenyl, ethylaminophenyl, or dimethylamino- 

10 phenyl; a lower alkyl ester of hydroxyalkyl; a heterocyclic group, an alkyl group 10 
substituted by a heterocyclic ring (unsubstituted or substituted with one or more 
phenyl, hydroxyl or acyl groups), 2-phthalimidoethyl- (the phenyl moiety unsubstituted 
or aibstituted m any of the remaining positions with NH,, OH, OCH3, halogen, 
alkyl); 2-(2-isomdo]inyl)-ethyl- (the phenyl moiety unsubstituted or substituted in any 

15 of the remaining positions with NH,, OH, OCH3, halogen, alkyl); 2-[4-benzyl-l- 15 
piperazmyl] -ethyl- (the phenyl moiety unsubstituted or substituted in the o, m, or p- 
posmon with NHa, OH, OCH3); 2-(4-phenyl-l-piperazinyl)-ethyl- (the phenyl moiety 
unsubstituted or substituted in the 0, m, p-position with NH^, OH, OCH„ halogen, 
alkyl); 2-[4-(o-methylbenzyl)-l-piperazinyl] -ethyl- (the phenyl moiety unsubstituted 

20 or substimed in the 0, m, or p-position with NHj, OH, OCH3, halogen, alkyl); 20 
R is hydrogen and R^ is hydrogen, lower alkyl, phenyl or phenyl-lower alkyl, or R^ 
and R* are lower alkyl; 
is hydrogen or lower alkyl; 



40 



'CH2-CN 

Formula II 

with a hydrogen halide in. a polar solvent such as acetic acid, warming the^residting 
corresponding 2-amino-4-halobenzazepine derivative to provide a cycUc imide of the 
formula 




Formula III 



40 1,268,243 40" 

and W are hydrogen, lower alkoxy, CHaOCHiO— , hydroxy, pyridine carboxylic 
acid ester of hydroxy group, amino, lower alkyl, halogen or m"tro; 
R" and are hydrogen, lower alkyl, phenyl or phenylalkyl; 

R^ is hydrogen, lower alkyl, phenyl or phenylalkyl; provided that when R', R , R, 
5 R^ R', R'' and R' are hydrogen and R is allyl, dialkylaminoalkyl or unsubsututed 5 
heterocyclylallqrl, is hydroxyl; provided that at least one of RS R=, R', R^ R', 
R", R', and R' is other than hydrogen when R is either hydrogen, lower alkyl, allyl 
or phenyl-lower alkyl; and that neither R* nor R"' is 6-chloro when R, R', R-, R', R*» 
R^ and R* are hydrogen and provided that when R* and R' are methoxy R is not 

10 hydrogen or methyl. ,s . , / v 

2. A compound according to claim 1, in which R is 2-(l-adamantyl>eUiyl-(the 
adamantyl moiety being unsubstituted or subsituted with NH;, OH, OCH3, halogen 

or 3lkyl> ^^^p^^^^ according to Claim 1 in which R* and R' are hydroxy or lower 

15 alkoxy. . „ . . , 

4. A compound according to Qaim 1 in which R^ and R' are hydroxy or lower 
alkoxy and R is hydrogen, lower alkyl or lower alkenyl. 

5. A compound according to claim 1 in which one of R' and R= is hydrogen. 

6. A compound according to claim 1 in which R' is methyl, R^ through R' are 
20 hydrogen and R is hydrogen or p-aminophenetfiyl. ^ , t,^ • , nrr 02 

7. A compound according to claim 1 in which R* is methyl, R" is 7 — OH, K , 
R", R^ R°, R' and R' are hydrogen and R is hydrogen or p-aminophenethyl. 

8. A compound according to claim 1 in which R' is methyl, R* is 7 — OCH3, 
R=, R\ RS R% R^ and R' are hydrogen and R is hydrogen or />-aminopheneth}1. 

25 9. A compound according to claim 1 in which R^ through R' are hydrogen and 25 

R is 2-(4-phenyl-l-piperazinyl)ethyl, 2-(4-phenyl-l-piperidinyl)ethyl, 3-phenylallyl, 
3,3-dimethylallyl, cyclopropyhnediyl, p-aminophenediyl or p-acetamidophenediyl. ^ 

10. A compound according to claim 1 in which R^ is 7 — OH, R', R=, R', R°, 
R', R' and R« are hydrogen and R is 2-(4-phenyl-l-piperazinyl)ethy], 2-(4-phenyl- 

30 1-piperidinyl) ethyl, allyl, 3-phenylalIyl, 3,3-dimetfiyMyl, cyclopropylmethyl, 30 
phenethyl, methyl, p-aminophenethyl or p-acetamidophenethyl. - ds 

11. A compound according to claim 1 in which R* is 7 — OCH-,, R', R=, R , R , 
R", R^ and R' are hydrogen and R is 2-(4-phenyl-l-piperazinyI)ethyl, 2-(4-phenyl-l- 
piperidinyl)ethyl, 3-phenylallyI, 3,3-dimethylaIlyl, c>'clopropylmethyl, phenethyl, 

35 methyl, />-aminophenethyl or />-acetamidophenethyl. , . . « 1. una 

12. A process for preparing a compound of Formula I in which R through R 
are as defined in claim 1, which comprises, when R is to be hydrogen in the compound 
of said Formula I, 

a) treating a compound of the formula 



35 
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45 and selectively reducing the carbonyl groups adjacent tiie imido group in the compound 45 
of Formula III; 

b) hydrogenating a compound of said Formula II; or 



c) Avhen further any of the substituents R\ through R' are to be lower , alkyl, 
phenyl or jjienyl lower aik}'], reacting an amine of the formula 

Us 

Formula IV 

with a compound of the formula R* — SOzX wherein R* is an organic radical and X 
is halogenj reacting the corresponding sulfonamide thus obtained with an esrer of the 
formula , 



X-Ca-COOAlk 

I Formula V 

R» 

wherein Alk is a hydrocarbon grpup and X is halogenj hydrolyzing the resulting ester,, 
treating the add thus obtained witii a halogenating agent sudi as thionyl chtoride to 
provide the corresponding acid halide, adding the acid halide to a cold suspension of 
aluminum trihalide to provide a benzazepinone of the formula 




Formula VI 

selectively reducing the carbonyl group in the azepinone moiety of the compound of 
Formula VI and splitting off the radical R*— SOj — therefrom; and, when R is to be 
other than hydrogen, reacting a compound of Formula I in which R is hydrogen with 
a reagent of the formula RX or R— C: OX wherein R is other than hydrogen and X 
is halogen, or with an aldehyde or ketone having at least three carbon atoms; and 
when a reagent of formula R — C : OX is used selectively reducing the carbonyl moiety 
to a methylene group. 

13. The process of claim 12 wherein borane is employed to reduce the carbonyl 
groups of the compound of Formula III. 

14. The process of claim 12 wherein the hydrogenation of the compound of 
Formula II is efferted catalytically using Raney nickel catalyst 

15. The process of claim 12 wherein p-toluenesulfonyl chloride is employed as 
the compound of Formula R* — SO.X. 

16. The process of claim 12 or 15 wherein ethylbromoacetate or an appropriately 
substituted derivative thereof is employed as the ester of Formula V. 

17. The process of claim 12, 15 or 16 wherein the carbonyl group in the com- 
pound of Formula VI is selectively reduced with sodium borohydride. 

18. The process of any of claims 12 to 17 wherein a reagent of Formula 
R — C:OX is reaaed with a compound of Formula I wherein R is hydrogen and the 
carbonyl moiety in the product thereby obtained is reduced to a methylene group with 
lithium aluminum hydride. 

19. The process of any of claims 12 to 17 wherein a compound of Formula I 
wherein R is hydrogen is reaaed with an aldehyde or ketone having at least three 
carbon atoms and the double bond in the mmety attached to the nitrogen atom in the 
azepine ring of the product thereby obtained is reduced with sodium borohydride!. 

20. A pharmaceutical composition which comprises an exdpient and as active 
ingredient a compound of Formula I in which R through R' are as defined in claim 1, 
or a pharmaceutically acceptable salt thereof. 

21. A compound of Formula I in which R through R' are as defined in Claim 1 
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substantially as hereinbefore described with particular reference to the Examples. 

22. A process for preparing a compound of Formula I in which R through R' 
are as defined in Claim 1 substantially as hereinbefore described with particular refer- 
ence to the Examples. 

5 23. (-)-3-(f - amino - phenethyl) - 8 - methoxy - 2 - metiiyl - 1,2,4,5 - 5 

tetrahydro - 3Hj 3 - benzazepine. 

24. (+).3-(f - amino - phenethyl) - 8 - methoxy - 2 - mediyl - 1^4,5 - 
tetrahydro - 3H, 3 - benzazepine. 

25. 7 - Methoxy - 3 - (p - acetamide - phenethyl) - 1,2,4,5 - tetrahydro - 3H,- 

10 3benzazeplne hydrochloride. 10 

26. 3 - (Para - amino phenyl - ethyl) - 7 - methoxy - 1,2,4,5 - tetrahydro - 
3H,3 - benzazepine dihydrochloride. 

27. 3 - (3,3 - dimethylallyl) - 7 - hydroxy - 1,2,4,5 - tetrahydro - 3H,3 - 
benzazepine hydrochloride. 

STEVENS, HEWLETT & PERKINS, 
Chartered Patent Agents, 
5, Quality Court, 
Chancery Lane, 
W.C.2. 
Agents for the Applicants. 
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